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* notices * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The organic electroluminescent element this whose organic compound ingredient it is the organic electroluminescent 
element in which the concentration of the impurity which consists of a halogen content compound formed at least one organic 
compound layer with the less than 1000 ppm organic compound ingredient in the organic electroluminescent element which has an 
organic compound layer containing the organic luminous layer pinched by inter-electrode [ of a couple ] at least, and is a phenyl 
anthracene derivative. 

[Claim 2] It is the organic electroluminescent element in which the concentration of the impurity which consists of a halogen content 
compound formed at least one organic compound layer with the less than 1000 ppm organic compound ingredient in the organic 
electroluminescent element which has an organic compound layer containing the organic luminous layer pinched by inter-electrode 
[ of a couple ] at least, and this organic compound ingredient is [Formula 1]. 
(R 2 )rj 





(Rl and R2 express an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the 
amino group, or a heterocycle radical independently among a formula, respectively, and these may be the same or may differ.) rl and 
r2 express the integer of 0, or 1-5 independently, respectively. When rl and r2 are two or more integers independently, respectively, 
Rl comrades and R2 comrades may be respectively the same, or you may differ, and Rl comrades and R2 comrades may form a ring 
unitedly. LI may express single bond or an arylene radical, and, as for an arylene radical, an alkylene group, -O-, -S-, or -NR- (R 
expresses an alkyl group or an aryl group here) may intervene. Moreover, R3 and R4 express an alkyl group, a cycloalkyl radical, an 
aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the amino group, or a heterocycle radical independently, 
respectively, and these may be the same or may differ. r3 and r4 express the integer of 0, or 1-5 independently, respectively. When r3 
and r4 are two or more integers independently, respectively, R3 comrades and R4 comrades may be respectively the same, or you may 
differ, and R3 comrades and R4 comrades may form a ring unitedly. L2 may express single bond or an arylene radical, and, as for an 
arylene radical, an alkylene group, -O-, -S-, or -NR- (R expresses an alkyl group or an aryl group here) may intervene. [Formula 2] 
Al - N- A - N - A 4 

I I 
A 2 ^ a 

(Al - A4 express the aryl group of carbon numbers 6-16 independently among a formula, respectively.) These aryl groups may be 
permuted by a hydrogen atom, an alkyl group, an alkoxy group, an aryl group, or the amino group. Moreover, A is single bond, an 
arylene radical, or the poly arylene radical, and may be permuted. [Formula 3] 

At 




(At is an arylene radical or the poly arylene radical independently among a formula, respectively, and R5 -R7 is a hydrogen atom, an 
alkyl group, or an aryl group independently, respectively.) n is the integer of 1-6. [Formula 4] 
Arj — N — A — N — Ar< 

I I 
Ar 2 A r 3 

(Arl -Ar4 is an aryl group independently among a formula, respectively, and at least one is permuted by the styryl radical shown 

below.) 

[Formula 5] 
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- C = C 

Re 

(R8-R10 are hydrogen, an alkyl group, or an aryl group independently, respectively.) - and [Formula 6] 

X 

Nc«CH-A f'-Ar^A r'-CH = Cr 



X 
Y 



(— Ar 1 , Ar", and X and Y show an aryl group independently among a formula, respectively.) - organic electroluminescent element 
which is at least one kind chosen from inside. 

[Claim 3] The organic electroluminescent element according to claim 1 or 2 which the concentration of the impurity which consists of 
a halogen content compound formed with the less than 500 ppm organic compound ingredient. 

[Claim 4] The organic electroluminescent element according to claim 1 to 3 whose halogen content compound is a halogenated 
compound. 

[Claim 5] The organic electroluminescent element according to claim 1 to 4 which constituted the organic compound layer from a hole 
injection layer, an organic luminous layer, and an electronic injection layer. 

[Claim 6] The organic electroluminescent element according to claim 1 to 5 using the organic compound ingredient refined according 
to the sublimation purification method as at least one of the organic compound ingredients which form an organic compound layer. 
[Claim 7] The organic electroluminescent element according to claim 1 to 5 using the organic compound ingredient refined according 
to concomitant use of the recrystallizing method, a reprecipitation purification method or the recrystallizing method, and a 
reprecipitation purification method as at least one of the organic compound ingredients which form an organic compound layer. 
[Claim 8] The selection approach of an organic compound ingredient that it is the selection approach of the organic compound 
ingredient for organic electroluminescent elements which the quantum of the content of the impurity which consists of a halogen 
content compound in the organic compound ingredient which forms an organic compound layer by the high-performance- 
chromatography method is carried out, and the content selects a less than 1000 ppm organic compound ingredient, and is used for the 
formation ingredient of an organic compound layer, and this organic compound ingredient is a phenyl anthracene derivative. 
[Claim 9] The selection approach of an organic compound ingredient that it is the selection approach of the organic compound 
ingredient for organic electroluminescent elements which the quantum of the content of the impurity which consists of a halogen 
content compound in this organic compound ingredient is carried out, and the content selects a less than 1000 ppm organic compound 
ingredient, and is used for the formation ingredient of an organic compound layer about at least one of the organic compound 
ingredients which form an organic compound layer, and this organic compound ingredient is a phenyl anthracene derivative. 
[Claim 10] It is the selection approach of the organic compound ingredient for organic electroluminescent elements which the 
quantum of the content of the impurity which consists of a halogen content compound in the organic compound ingredient which 
forms an organic compound layer by the high-performance-chromatography method is carried out, and the content selects a less than 
1000 ppm organic compound ingredient, and is used for the formation ingredient of an organic compound layer, and this organic 
compound ingredient is [Formula 7]. 





(Rl and R2 express an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the 
amino group, or a heterocycle radical independently among a formula, respectively, and these may be the same or may differ.) rl and 
r2 express the integer of 0, or 1-5 independently, respectively. When rl and r2 are two or more integers independently, respectively, 
Rl comrades and R2 comrades may be respectively the same, or you may differ, and Rl comrades and R2 comrades may form a ring 
unitedly. LI may express single bond or an arylene radical, and, as for an arylene radical, an alkylene group, -O, -S-, or -NR- (R 
expresses an alkyl group or an aryl group here) may intervene. Moreover, R3 and R4 express an alkyl group, a cycloalkyl radical, an 
aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the amino group, or a heterocycle radical independently, 
respectively, and these may be the same or may differ. r3 and r4 express the integer of 0, or 1-5 independently, respectively. When r3 
and r4 are two or more integers independently, respectively, R3 comrades and R4 comrades may be respectively the same, or you may 
differ, and R3 comrades and R4 comrades may form a ring unitedly. L2 may express single bond or an arylene radical, and, as for an 
arylene radical, an alkylene group, -O-, -S-, or -NR- (R expresses an alkyl group or an aryl group here) may intervene. [Formula 8] 
A x - N- A - N - A 4 

I I 



(Al - A4 express the aryl group of carbon numbers 6-16 independently among a formula, respectively.) These aryl groups may be 
permuted by a hydrogen atom, an alkyl group, an alkoxy group, an aryl group, or the amino group. Moreover, A is single bond, an 
arylene radical, or the poly arylene radical, and may be permuted. [Formula 9] 
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Ar 



v 



c = 
I 

R 5 




(Ar is an arylene radical or the poly arylene radical independently among a formula, respectively, and R5 -R7 is a hydrogen atom, an 
alkyl group, or an aryl group independently, respectively.) n is the integer of 1-6. [Formula 10] 
Art - N - A - N —A r 4 

I I 



A rg 



Ar 3 



(Arl -Ar4 is an aryl group independently among a formula, respectively, and at least one is permuted by the styryl radical shown 

below.) 

[Formula 11] 

- c = c 

I 



10 



(R8-R10 are hydrogen, an alkyl group, or an aryl group independently, respectively.) — and [Formula 12] 
Y 



C = CH-Ar'-Ar*-Ar'-CH = 




(— Ar*, Ar", and X and Y show an aryl group independently among a formula, respectively.) — the selection approach of the organic 
compound ingredient which is at least one kind chosen from inside. 

[Claim 1 1] It is the selection approach of the organic compound ingredient for organic electroluminescent elements which the 
quantum of the content of the impurity which consists of a halogen content compound in this organic compound ingredient is carried 
out, and the content selects a less than 1000 ppm organic compound ingredient, and is used for the formation ingredient of an organic 
compound layer about at least one of the organic compound ingredients which form an organic compound layer, and this organic 
compound ingredient is [Formula 13]. 
(Rj)r. 





(Rl and R2 express an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the 
amino group, or a heterocycle radical independently among a formula, respectively, and these may be the same or may differ.) rl and 
r2 express the integer of 0, or 1-5 independently, respectively. When rl and r2 are two or more integers independently, respectively, 
Rl comrades and R2 comrades may be respectively the same, or you may differ, and Rl comrades and R2 comrades may form a ring 
unitedly. LI may express single bond or an arylene radical, and, as for an arylene radical, an alkylene group, -O-, -S-, or -NR- (R 
expresses an alkyl group or an aryl group here) may intervene. Moreover, R3 and R4 express an alkyl group, a cycloalkyl radical, an 
aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the amino group, or a heterocycle radical independently, 
respectively, and these may be the same or may differ. r3 and r4 express the integer of 0, or 1-5 independently, respectively. When r3 
and r4 are two or more integers independently, respectively, R3 comrades and R4 comrades may be respectively the same, or you may 
differ, and R3 comrades and R4 comrades may form a ring unitedly. L2 may express single bond or an arylene radical, and, as for an 
arylene radical, an alkylene group, -O-, -S-, or -NR- (R expresses an alkyl group or an aryl group here) may intervene. [Formula 14] 
A 1 - N- A - N - A 4 

I I 



A 3 



(Al - A4 express the aryl group of carbon numbers 6-16 independently among a formula, respectively.) These aryl groups may be 
permuted by a hydrogen atom, an alkyl group, an alkoxy group, an aryl group, or the amino group. Moreover, A is single bond, an 
arylene radical, or the poly arylene radical, and may be permuted. [Formula 15] 
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Ar 



(Ar is an arylene radical or the poly arylene radical independently among a formula, respectively, and R5 -R7 is a hydrogen atom, an 
alkyl group, or an aryl group independently respectively.) n is the integer of 1-6. [Formula 16] 
At\ — N — A — N — Ar 4 

I I 
A r g A r 3 

(Arl -Ar4 is an aryl group independently among a formula, respectively, and at least one is permuted by the styryl radical shown 

below.) 

[Formula 17] 

- c = c 

(R8-R10 are hydrogen, an alkyl group, or an aryl group independently, respectively.) — and [Formula 1 8] 

X^ ^-X 
NC-CH-A r'-A r i-A r«- CH=C^ 

y/ Y 

(- Ar', Ar", and X and Y show an aryl group independently among a formula, respectively.) — the selection approach of the organic 
compound ingredient which is at least one kind chosen from inside. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic electroluminescent element (an organic EL device may be called 
hereafter). Even if application is possible on the display of low-battery actuation and it moreover drives on it with a light weight and a 
thin shape in more detail for a long period of time, attenuation of luminescence brightness is small and is related with the organic EL 
device excellent in endurance. 
[0002] 

[Description of the Prior Art] Since the organic EL device using electroluminescence is self-luminescence, its visibility is high, and 
since it is a perfect solid-state component, it has the description of excelling in shock resistance. Therefore, it is used for fields, such as 
a back light of a thin film display component or a liquid crystal display, and the flat-surface light source. The electroluminescent 
element by which current utilization is carried out is a distributed electroluminescent element Since this distributed electroluminescent 
element needs the alternating voltage of dozens of volts and 10kHz or more, that actuation circuit is complicated. Since it is such, 
driver voltage can be reduced to about 1 0 volts, and the organic EL device which can emit light in high brightness is studied briskly in 
recent years. For example, C.W.Tang and S.A.Van Slyke In Appl.Phys.Lett, vol.51, pp.913-915 (1987), and JP,63-264629,A, that 
whose configuration of an organic thin film EL element is the laminating mold of a transparent electrode / hole injection layer / 
luminous layer / back plate is proposed, and it is made as [ pour / an electron hole / efficiently / with the hole injection layer used 
here / into a luminous layer ]. Although the luminous layer used in such an organic EL device could be a monolayer, since the balance 
of electronic transportability and electron hole transportability was not good, improvement in the engine performance was achieved by 
carrying out a laminating to a multilayer as mentioned above. By the way, in order to form in a laminated structure in this way, the 
production process becomes complicated, a duration also becomes long, and also there is a problem that there are many limits of 
filminess being required of each class. Furthermore, in recent years, miniaturization of information machines and equipment etc. and 
the request of the shift to a pocket mold increase, and want of the further low-battery-izing of such driver voltages is increasing. Then, 
development of luminescent material, an electron hole transport ingredient, etc. is tried for such lightweight-izing or low-battery-izing 
of driver voltage. Furthermore, it is establishing the technique which shall control attenuation of the luminescence brightness of the 
organic EL device accompanying prolonged actuation as a practical technical problem in this organic EL device, and shall bear 
practical. About such a technical problem, there is a publication of the purport which the purity of the various organic compounds used 
for the component of an organic EL device affects to luminous efficiency and attenuation of luminescence brightness strongly in "a 
monthly display, the September issue and 15 pages (1995)" and "application physics, the 66th volume, No. 2, and 1 14-1 15 pages 
(1997)." However, the method of the structure, the property, etc. of the various organic compounds used for an organic EL device not 
being yet clear about the effect which it has on the engine performance of an organic EL device, and solving these quantitatively has 
come to be established. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at providing the display of the low-battery actuation with a light 
weight and a thin shape with the organic EL device which application was possible, and whose attenuation of the luminescence 
brightness accompanying prolonged actuation was moreover small, and was excellent in endurance from such a situation. 
[0004] 

[Means for Solving the Problem] In order to solve said technical problem, as a result of repeating examination variously, this invention 
persons came to complete this invention for the ability of the object to be attained based on a header and this knowledge, when the 
high impurity concentration which consists of a halogen content compound constitutes at least one organic compound layer in an 
organic EL device from an organic compound ingredient (less than 1000 ppm and 0 ppm or more). 
[0005] That is, the summary of this invention is as follows. 

(1) The organic electroluminescent element this whose organic compound ingredient it is the organic electroluminescent element in 
which the concentration of the impurity which consists of a halogen content compound formed at least one organic compound layer 
with the less than 1000 ppm organic compound ingredient in the organic electroluminescent element which has an organic compound 
layer containing the organic luminous layer pinched by inter-electrode [ of a couple ] at least, and is a phenyl anthracene derivative. 

(2) It is the organic electroluminescent element in which the concentration of the impurity which consists of a halogen content 
compound formed at least one organic compound layer with the less than 1 000 ppm organic compound ingredient in the organic 
electroluminescent element which has an organic compound layer containing the organic luminous layer pinched by inter-electrode 
[ of a couple ] at least, and this organic compound ingredient is [0006]. 

[Formula 19] 



http://vvTyw4apdl.ncipi.go 



4/18/2006 



JP,2002-175885,A [DETAILED DESCRIPTION] 



Page 2 of 28 



(R*)r, 





(Rl and R2 express an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the 
amino group, or a heterocycle radical independently among a formula, respectively, and these may be the same or may differ.) rl and 
r2 express the integer of 0, or 1-5 independently, respectively. When rl and r2 are two or more integers independently, respectively, 
Rl comrades and R2 comrades may be respectively the same, or you may differ, and Rl comrades and R2 comrades may form a ring 
unitedly. LI may express single bond or an arylene radical, and, as for an arylene radical, an alkylene group, -O-, -S-, or -NR- (R 
expresses an alkyl group or an aryl group here) may intervene. Moreover, R3 and R4 express an alkyl group, a cycloalkyl radical, an 
aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the amino group, or a heterocycle radical independently, 
respectively, and these may be the same or may differ. r3 and r4 express the integer of 0, or 1-5 independently, respectively. When r3 
and r4 are two or more integers independently, respectively, R3 comrades and R4 comrades may be respectively the same, or you may 
differ, and R3 comrades and R4 comrades may form a ring unitedly. L2 may express single bond or an arylene radical, and, as for an 
arylene radical, an alkylene group, -O-, -S-, or -NR- (R expresses an alkyl group or an aryl group here) may intervene. [0007] 
[Formula 20] 

A x - N- A - N - A 4 
1 I 



(Al - A4 express the aryl group of carbon numbers 6-16 independently among a formula, respectively.) These aryl groups may be 
permuted by a hydrogen atom, an alkyl group, an alkoxy group, an aryl group, or the amino group. Moreover, A is single bond, an 
arylene radical, or the poly arylene radical, and may be permuted. [0008] 
[Formula 21] 

A r -i C = C <^ 

I R7 

-n 



\ 



(Ar is an arylene radical or the poly arylene radical independently among a formula, respectively, and R5 -R7 is a hydrogen atom, an 
alkyl group, or an aryl group independently, respectively.) n is the integer of 1 -6. [0009] 
[Formula 22] 

Ar t - N- A- N-Ar 4 
I I 
Arj A r 3 



(Arl -Ar4 is an aryl group independently among a formula, respectively, and at least one is permuted by the styryl radical shown 

below.) 

[Formula 23] 

- C = C 



I 



10 



(R8-R10 are hydrogen, an alkyl group, or an aryl group independently, respectively.) - [0010] [ and ] 
[Formula 24] 



;CH-A r'-Ar^A r'-CH«C 




(— Ar 1 , Ar", and X and Y show an aryl group independently among a formula, respectively.) — organic electroluminescent element 
which is at least one kind chosen from inside. 

[001 1] (3) The above (1) which the concentration of the impurity which consists of a halogen content compound formed with the less 
than 500 ppm organic compound ingredient, or an organic electroluminescent element given in (2). 

(4) An organic electroluminescent element given in either of above-mentioned (1) - (3) whose halogen content compounds are 
halogenated compounds. 
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(5) An organic electroluminescent element given in either of above-mentioned (1) - (4) which constituted the organic compound layer 
from a hole injection layer, an organic luminous layer, and an electronic injection layer. 

(6) An organic electroluminescent element given in either of above-mentioned (1) - (5) using the organic compound ingredient refined 
according to the sublimation purification method as at least one of the organic compound ingredients which form an organic 
compound layer. 

(7) An organic electroluminescent element given in either of above-mentioned (1) - (5) using the organic compound ingredient refined 
according to concomitant use of the recry stall izing method, a reprecipitation purification method or the recrystallizing method, and a 
reprecipitation purification method as at least one of the organic compound ingredients which form an organic compound layer. 

(8) The selection approach of an organic compound ingredient that it is the selection approach of the organic compound ingredient for 
organic electroluminescent elements which the quantum of the content of the impurity which consists of a halogen content compound 
in the organic compound ingredient which forms an organic compound layer by the high-performance-chromatography method is 
carried out, and the content selects a less than 1000 ppm organic compound ingredient, and is used for the formation ingredient of an 
organic compound layer, and this organic compound ingredient is a phenyl anthracene derivative. 

(9) The selection approach of an organic compound ingredient that it is the selection approach of the organic compound ingredient for 
organic electroluminescent elements which the quantum of the content of the impurity which consists of a halogen content compound 
in this organic compound ingredient is carried out, and the content selects a less than 1000 ppm organic compound ingredient, and is 
used for the formation ingredient of an organic compound layer about at least one of the organic compound ingredients which form an 
organic compound layer, and this organic compound ingredient is a phenyl anthracene derivative. 

(10) The selection approach of the organic compound ingredient which is the selection approach of the organic compound ingredient 
for organic electroluminescent elements which the quantum of the content of the impurity which consists of a halogen content 
compound in the organic compound ingredient which forms an organic compound layer by the high-performance-chromatography 
method is carried out, and the content selects a less than 1000 ppm organic compound ingredient, and is used for the formation 
ingredient of an organic compound layer, and is at least one kind by which this organic compound ingredient is chosen as the above 
(2) from the compounds of a publication. 

(1 1) The selection approach of the organic compound ingredient which is the selection approach of the organic compound ingredient 
for organic electroluminescent elements which the quantum of the content of the impurity which consists of a halogen content 
compound in this organic compound ingredient is carried out, and the content selects a less than 1000 ppm organic compound 
ingredient, and is used for the formation ingredient of an organic compound layer about at least one of the organic compound 
ingredients which form an organic compound layer, and is at least one kind by which this organic compound ingredient is chosen as 
the above (2) from the compounds of a publication. 

[0012] 

[Embodiment of the Invention] It explains per gestalt of operation of this invention below. This invention is the organic EL device in 
which high impurity concentration formed at least one organic compound layer with the organic compound ingredient of under 1000 
ppm (capacity may be shown although weight is shown) in the organic EL device which has an organic compound layer containing the 
organic luminous layer pinched by inter-electrode [ of a couple ] at least. 

[0013] The organic EL device of this invention makes the organic compound layer which contains an organic luminous layer in inter- 
electrode [ of a couple ] at least pinch, is constituted, and although it is as being shown below as the typical component configuration, 
it is not limited to this. 

An anode plate / luminous layer / cathode anode plate / hole injection layer / luminous layer / cathode anode plate / luminous layer / 
electronic injection layer / cathode anode plate / hole injection layer / luminous layer / electronic injection layer / cathode anode plate / 
organic-semiconductor layer / luminous layer / cathode anode plate / organic-semiconductor layer / electronic barrier layer / luminous 
layer / cathode anode plate / organic-semiconductor layer / luminous layer / adhesion improvement layer / cathode anode plate / hole 
injection layer / electron hole transporting bed / luminous layer / electronic injection layer / cathode [0014] Although the organic EL 
device in this invention may be what kind of gestalt of the component configuration of these various kinds, what is considered as the 
above-mentioned configuration is used preferably. And said organic compound layer is any one organic compound layer in these each 
class that constitutes the organic compound layer of an organic EL device including each class including the luminous layer pinched 
between the anode plate in the above-mentioned configuration, and cathode. The high impurity concentration which consists of a 
halogen content compound is the organic EL device formed with the less than 1000 ppm organic compound ingredient. This organic 
EL device is produced on the substrate of translucency. This translucency substrate is a substrate which supports an organic EL device, 
and it is desirable about that translucency that that the permeability of the light of a 400-700nm visible region is [ that ] at 50% or 
more uses a desirable still smoother substrate. 

[0015] As such a translucency substrate, a glass plate, a synthetic-resin plate, etc. are used suitably, for example. Especially as a glass 
plate, the plate fabricated with soda lime glass, barium strontium content glass, lead glass, aluminosilicate glass, borosilicate glass, 
barium borosilicate glass, a quartz, etc. is mentioned. Moreover, as a synthetic-resin plate, it is mentioned in plates, such as 
polycarbonate resin, acrylic resin, polyethylene terephthalate resin, polyether sulfide resin, and Pori Sail John resin. 
[0016] Next, what uses the large (4eV or more) metal, the alloy, the electrical conductivity compounds, or such mixture of a work 
function as electrode material as the above-mentioned anode plate is used preferably. As an example of such electrode material, 
conductive ingredients, such as metals, such as Au, Cul, ITO and Sn02, and ZnO, are mentioned. In order to form this anode plate, a 
thin film can be made to form such electrode material by approaches, such as vacuum deposition and the sputtering method. When 
taking out luminescence from the above-mentioned luminous layer from an anode plate, as for this anode plate, it is desirable to have 
the property that the permeability to luminescence of an anode plate becomes larger than 10%. Moreover, as for the sheet resistance of 
an anode plate, what is made into below hundreds of ohms / ** is desirable. Furthermore, although the thickness of an anode plate is 
based also on an ingredient, it is usually preferably chosen in 10-200nm lOnm - 1 micrometer. 

[0017] And as a luminous layer of the organic EL device of this invention, the thing having the following functions is suitable. 
Impregnation function; An electron hole can be poured in from an anode plate or a hole injection layer at the time of electric-field 
impression. The functional transport function in which an electron can be poured in from cathode or an electronic injection layer; The 
field of recombination of the functional luminescence function; electron, to which the poured-in charge (an electron and electron hole) 
is moved by the force of electric field, and an electron hole is offered. Although size may be in the transport ability which the function 
to tie this to luminescence, however an electron hole are poured in, easy and an electron are poured in, and there may be a difference in 
easy, and is expressed with the mobility of an electron hole and an electron, it is desirable to move one of charges. The luminescent 
material of an organic EL device is mainly an organic compound, and the following compounds are specifically used according to a 
desired color tone. 

[0018] For example, when obtaining purple luminescence from an ultraviolet area, the compound expressed with the following general 
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formula [1] is used suitably. 
[Formula 25] 

V Y 



[1] 



The inside of [type and X are the following general formula [2] and [Formula 26]. 



[2] 




The radical expressed with (n shows the integer of 2-5 among a formula) is shown, and Y shows the radical expressed with the 
following general formula [3]. ] 
[Formula 27] 




[3] 



[0019] The compound which has an unit or two or more substituents, such as the alkyl group of carbon numbers 1-4, the alkoxy group 
of carbon numbers 1-4, a hydroxyl group, a sulfonyl group, a carbonyl group, an amino group, a dimethylamino radical, or a 
diphenylamino radical, may be used for the phenyl group in the compound expressed with this general formula [1], a phenylene group, 
and a naphthyl group. Moreover, when there are two or more these substituents, they may join together mutually and may form 
saturation 5 membered-ring or six membered-rings. Furthermore, about the gestalt of this compound, it is desirable from being easy to 
form the vacuum evaporation© film with it. [ affinity good / what was combined with the phenyl group, the phenylene group and the 
naphthyl group with the para position / and, and ] [ smooth ] It will be as follows if the example of a compound expressed with the 
above-mentioned general formula [1] is shown. 
[0020] 

[Formula 28] 



\ //~\\ r~\ r~\ / 



^y^y^y^y-^y-^ 





[0021] 
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[Formula 29] 





SCLH 



COOH 




tBu 



tBu 



[0022] Especially in these compounds, p-quarter phenyl derivative and p-KUINKU phenyl derivative are desirable. Moreover, in order 
to obtain green luminescence from blue, fluorescent brighteners, such as for example, a benzothiazole system, a benzimidazole 
system, and a benzooxazole system, a metal chelation oxy-NOIDO compound, and a styryl benzenoid compound can be used. As an 
example of these compounds, the compound currently indicated by JP,59-194393,A, for example can be mentioned. Furthermore, 
other useful compounds are enumerated by 628-637 pages (1971) of chemistry OBU synthetic soybeans, and 640 pages. As said 
chelation oxy-NOIDO compound, the compound currently indicated by JP,63-295695,A can be used, for example. As the example of 
representation, it can mention as 8-hydroxyquinoline system metal complexes, such as tris (eight quinolinol) aluminum, and a 
compound with suitable dilithium EPENTORI dione etc. Moreover, as said styryl benzenoid compound, what is indicated by the 
Europe patent No. 0319881 description and the Europe patent No. 0373582 description can be used, for example. And the 
JISUCHIRIRU pyrazine derivative currently indicated by JP,2-252793,A can also be used as an ingredient of a luminous layer. In 
addition, the polyphenyl system compound currently indicated by the Europe patent No. 0387715 description can also be used as an 
ingredient of a luminous layer. 

[0023] Furthermore, in addition to a fluorescent brightener, a metal chelation oxy-NOIDO compound, a styryl benzenoid compound, 
etc. which were mentioned above Non [ for example, / 12-phtalo peri ], (J.Appl.Phys., the 27th volume, L713 (1988)) 1, 4-diphenyl- 
1,3-butadiene, 1, 1 and 4, and 4-tetra-phenyl-l,3-butadiene (above Appl. Phys. Lett., the 56th volume, L799 (1990)), The North 
America Free Trade Agreement RUIMIDO derivative (JP,2-305886,A), a perylene derivative (JP,2-189890,A), An OKISA diazole 
derivative (JP,2-216791,A or OKISA diazole derivative indicated by Hamada and others at the 38th applied-physics relation union 
lecture meeting), An aldazine derivative (JP,2-220393,A), a PIRAJIRIN derivative (JP,2-220394,A), A cyclopentadiene derivative 
(JP,2-289675,A), a pyrrolo pyrrole derivative (JP,2-296891,A), a styryl amine derivative (Appl.Phys.Lett, the 56th volume, and L799 
(1990) -) A coumarin system compound (JP,2-191694A), the international patent official report WO 90/13148, Appl.Phys.Lett., vol 
58 and 18, a high molecular compound that is indicated by P1982 (1991), 9, 9', 10, and 10* - the - tetra-phenyl -2 and T - a thing with 
the following structures, such as - BIANTORASEN, a PPV (poly para-phenylene vinylene) derivative, the poly fluorene derivative, 
and these copolymers, and [0024] 
[Formula 30] 
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[0025] 9, a 10-bis(N-(4-(2-phenyl vinyl- 1-IRU) phenyl)-N-phenylamino) anthracene, etc. can be used as an ingredient of a luminous 
layer. Furthermore, the phenyl anthracene derivative in which a degree type which is indicated by JP,8-12600,A is shown can also be 
used as a luminescent material. 

A1-L-A2 (Al and A2 show a monophenyl anthryl radical or a diphenyl anthryl radical respectively among a formula, and even if these 
are the same, they may differ.) L shows single bond or the connection radical of bi valence. 
The phenyl anthracene derivative especially expressed with the following general formulas is suitable. 
[0026] 
[Formula 31] 




(Rl and R2 express an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the 
amino group, or a heterocycle radical independently among a formula, respectively, and these may be the same or may differ.) rl and 
r2 express the integer of 0, or 1-5 independently, respectively. When rl and r2 are two or more integers independently, respectively, 
Rl comrades and R2 comrades may be respectively the same, or you may differ, and Rl comrades and R2 comrades may form a ring 
unitedly. LI may express single bond or an arylene radical, and, as for an arylene radical, an alkylene group, -O-, -S-, or -NR- (R 
expresses an alkyl group or an aryl group here) may intervene. Moreover, R3 and R4 express an alkyl group, a cycloalkyl radical, an 
aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the amino group, or a heterocycle radical independently, 
respectively, and these may be the same or may differ. r3 and r4 express the integer of 0, or 1-5 independently, respectively. When r3 
and r4 are two or more integers independently, respectively, R3 comrades and R4 comrades may be respectively the same, or you may 
differ, and R3 comrades and R4 comrades may form a ring unitedly. L2 may express single bond or an arylene radical, and, as for an 
arylene radical, an alkylene group, -O-, -S-, or -NR- (R expresses an alkyl group or an aryl group here) may intervene. [0027] As an 
anthracene or a phenyl anthracene, the following compounds can specifically be illustrated. 
[Formula 32] 




[0028] 

[Formula 33] 
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[Formula 34] 
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[0030] 

[Formula 35] 




(Rl 1-R45 express an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, an alkoxy group, an aryloxy radical, the 
amino group, or a heterocycle radical above among a formula, and these may be the same or may differ.) 
[0031] Furthermore, the following compounds are also mentioned. 
[Formula 36] 
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[0033] Moreover, the following can be mentioned as a naphthacene derivative. 
[Formula 38] 
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[0034] 

[Formula 39] 
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(X expresses among a formula the amino group or rubrene derivative which is not permuted [ the heterocycle radical which is not 
permuted / the cycloalkyl radical which is not permuted / the aryl thio radical which is not permuted / the alkylthio group which is not 
permuted / the aryloxy group which is not permuted / the alkoxy group which is not permuted / the aryl group which be permuted / the 
alkyl group which be permuted / a cyano group, a permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a permutation, or ].) i expresses the integer of 1-28, and 
each X may be the same or may differ. 

[0035] The following are mentioned as an amine system compound, 
[Formula 40] 




(Al - A4 express the aryl group of carbon numbers 6-16 independently among a formula, respectively.) R1-R8 express a hydrogen 

atom, an alkyl group, an alkoxy group, an aryl group, or the amino group independently, respectively. 

[0036] 

[Formula 41] 
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[0037] 
[Formula 42] 
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[0038] 

[Formula 43] 
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n-CgHt7 



cdo. 

a XX£X a 







(A, B, C, and D express among a formula the condensed multi-ring radical which is not permuted [ the monocycle radical which is not 
permuted / the alkyl group which is not permuted / a permutation or / a permutation or /, a permutation, or ], A and B, or the 
heterocycle radical which C and D are united and uses a nitrogen atom as a joint hand.) 
[0040] 

[Formula 45] 
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[0041] 

[Formula 46] 
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[0042] In addition, the following can be mentioned as an amine compound. 
[Formula 47] 

A, - N- A - N - A 4 
I I 

A 2 A 3 




(Al - A4 express the aryl group of carbon numbers 6-16 independently among a formula, respectively.) These aryl groups may be 
permuted by a hydrogen atom, an alkyl group, an alkoxy group, an aryl group, or the amino group. Moreover, A is single bond, an 
arylene radical, or the poly arylene radical, and may be permuted. 

[0043] As an ingredient of a luminous layer, an aromatic series JIMECHIRI DIN system compound (thing of the disclosure to the 
Europe patent No. 0388768 description or JP,3-23 1970,A) is mentioned. Generally an aromatic series JIMECHIRI DIN system 
compound is a compound expressed with the following formulas. 
[Formula 48] 

Ar C = C<^ 

I R T / 

/n 

(Ar is an arylene radical or the poly arylene radical among a formula, and R5 -R7 is a hydrogen atom, an alkyl group, or an aryl 
group.) n is the integer of 1 -6. As an aryl group, a phenyl group, a biphenyl radical, a terphenyl radical, a naphthyl group, an anthryl 
radical, a phenan thrill radical, a pyrenyl radical, a WASOSENIRU radical, a fluorenyl group, etc. are mentioned. As an arylene 
radical, a phenylene group, a biphenylene radical, a terphenylene radical, a naphthylene radical, an anthrylene radical, a phenan 
SURIREN radical, a pyrenylene radical, a W A SOS ENIREN radical, a full ORENIREN radical, etc. are mentioned. The arylene 
radical which contains an anthracene especially is suitable, and an anthrylene radical, a diphenyl anthrylene radical, a BIANSURIREN 
radical, etc. are desirable. R5 It is desirable that it is hydrogen. As an example, a 4 and 4*-bis(2 and 2-G t-buthylphenyl vinyl) 



http : // www4 . ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 



4/18/2006 



JP,2002-175885,A [DETAILED DESCRIPTION] 



Page 18 of 28 



biphenyl, A 4 and 4'-bis(2 and 2-diphenyl vinyl) biphenyl, 4, 4"-bis(2 and 2-diphenyl vinyl)-p-terphenyl, 9, a 10-bis(4'-(2 and 2- 
diphenyl vinyl) biphenyl) anthracene, 9, a 10-bis(4-(2 and 2-diphenyl vinyl) phenyl) anthracene, 9, 9' - (4-(2 and 2-diphenyl vinyl) 
phenyl) -10, 1 O'-BIANTORASEN, etc. can mention those derivatives. 

[0044] Furthermore, as a luminescent material which contains a styryl radical besides these, the following styryl amine system 
compound can also be mentioned preferably. 
Formula 49] 

Ari - N - A - N -Ar 4 
I I 
Ar 2 Ar 3 

(Arl -Ar4 is an aryl group among a formula, and at least one is permuted by the styryl radical shown below.) 
[Formula 50] 

- c = c 



(R8-R10 are hydrogen, an alkyl group, or an aryl group.) — 

[0045] Arl -Ar4 And as an aryl group of R8 -R10, a phenyl group, a biphenyl radical, a terphenyl radical, a naphthyl group, an anthryl 
radical, a phenan thrill radical, a pyrenyl radical, a WASOSENIRU radical, a fluorenyl group, etc. are mentioned. R8 It is desirable 
that it is hydrogen. A is a connection radical, it is single bond, an arylene radical, or the poly arylene radical, and the radical [ radical / 
a phenylene group, a biphenylene radical an anthrylene radical, a phenan SURIREN radical a pyrenylene radical, a WASOSENIREN 
radical, / diphenyl anthrylene ] which has the structure shown further below is mentioned. 
[0046] 

[Formula 51] 




-O-r-O- -OQ-vOO- 



(Ar5 and Ar6 show the same aryl group as Arl -Ar4 among a top type.) 

[0047] Moreover, the inside of the general formula (Rs-Q) 2-aluminum-0-L[type indicated by JP,5-258862,A etc., L is the 
hydrocarbon of 6-24 carbon atoms which come to contain a phenyl part. O-L is a phenolate ligand and Q shows a permutation 8- 
quinolate ligand. The compound expressed with] which shows 8-quinolate ring substituent chosen so that it might block in three 
dimensions that a permutation 8-quinolate ligand exceeds two pieces in an aluminum atom, and Rs combines with it is also mentioned. 
Specifically, bis(2-methyl-8-quinolate) (Para-phenyl phenolate) aluminum (III), bis(2-methyl-8-quinolate) (1-naphth RATO) 
aluminum (III), etc. are mentioned. 

[0048] In addition, the method of obtaining the efficient blue using doping by JP,6-9953,A etc. and mixed green luminescence is 
mentioned. In this case, as a host, the same fluorochrome as what is used as the above-mentioned host, the strong fluorochrome, for 
example, the coumarin system, of from blue until green or, can be mentioned as the above-mentioned luminescent material and a 
dopant, concrete — as a host — the luminescent material of a JISUCHIRIRU arylene frame — especially — desirable — as a 4 and 4-bis 
(2 and 2-diphenyl vinyl) biphenyl and a dopant — diphenylamino vinyl arylene -- N and N-diphenylamino vinylbenzene can be 
mentioned especially preferably. 

[0049] The following can be used although there is especially no limit as a luminous layer which obtains white luminescence. The 
thing which specifies the energy level of each class of the organic electroluminescence laminating structure, and is made to emit light 
using tunnel impregnation (the Europe patent No. 039055 1 official report). That the white light emitting device is indicated to be as an 
example with the component which similarly uses tunnel impregnation (JP,3-230584 y A). That the luminous layer of the two-layer 
structure is indicated to be (JP,2-220390,A and JP,2-216790,A). What consisted of ingredients with which a luminous layer is divided 
into plurality and luminescence wavelength differs, respectively (JP,4-51491,A). The thing of a configuration of having carried out the 
laminating of a blue emitter (380-480nm of fluorescence peaks) and the green emitter (480-5 80nm), and having made the red 
fluorescent substance contain further (JP,6-207170,A). The thing of a configuration of having the field where the blue luminous layer 
contained the blue fluorochrome, and the green luminous layer contained the red fluorochrome, and containing a green fluorescent 
substance further (JP,7-142169,A). In these, especially the thing of the above-mentioned configuration is desirable. 
[0050] Furthermore, as a red fluorescent substance, what is shown below is used suitably. 
[Formula 52] 
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QP 

P Q 



[005 1] as the approach of using the above-mentioned ingredient and next, forming a luminous layer — vacuum deposition, a spin coat 
method, and LB — well-known approaches, such as law, are applicable. As for especially a luminous layer, it is desirable that it is the 
molecule deposition film, the thing of the thin film which deposition was carried out to the molecule deposition film from the 
ingredient compound of a gaseous-phase condition here, and was formed, and the film solidified and formed from the ingredient 
compound of a solution condition or a liquid phase condition — it is — usually — this molecule deposition film - LB — with the thin 
film (molecule built up film) formed of law, it is classifiable with the difference of condensation structure and higher order structure, 
and the functional difference resulting from it. Moreover, after melting a binder and ingredient compounds, such as resin, to a solvent 
and considering as a solution as indicated by JP,57-51781,A, a luminous layer can be formed also by thin-film-izing this with a spin 
coat method etc. 

[0052] Thus, although there is especially no limit about the thickness of the luminous layer formed and it can choose suitably 
according to a situation, the range of 5nm - 5 micrometers is usually desirable. This luminous layer may consist of one layer which 
consists of one sort of the ingredient mentioned above, or two sorts or more, and may carry out the laminating of the luminous layer 
which consists of a compound of another kind to said luminous layer. Next, it is a layer which conveys the hole injection to a luminous 
layer to assistance and a luminescence field, a hole injection and a transporting bed have large hole mobility, and its ionization energy 
is usually as small as 5.5eV or less. The ingredient which conveys an electron hole to a luminous layer with the lower field strength as 
such a hole injection and a transporting bed is desirable, and that whose mobility of an electron hole is 10-6cm2 / V, and a second at 
least at the time of electric-field impression of 104 - 106 V/cm is still more desirable. If it has the aforementioned desirable property as 
an ingredient which is mixed with the aromatic hydrocarbon compound of this invention, and forms a hole injection and a transporting 
bed, there is especially no limit, and it can choose and use the thing of arbitration conventionally out of what is commonly used as a 
charge transport ingredient of an electron hole in photoconductive material, and the well-known thing currently used for the hole 
injection layer of an organic EL device. 

[0053] As a formation ingredient of such a hole injection and a transporting bed Specifically For example, a triazole derivative 
(reference, such as a U.S. Pat. No. 3,1 12,197 number description), An OKISA diazole derivative (reference, such as a U.S. Pat. No. 
3,189,447 number description), an imidazole derivative (reference, such as JP,37-16096,B) and the poly aryl alkane derivative (a U.S. 
Pat. No. 3,615,402 number description -) A 3,820,989 description, a 3,542,544 description, JP,45-555,B, a 51-10983 official report, 
JP,51-93224,A, A 55-17105 official report, a 56-4148 official report, a 55-108667 official report, Reference, such as a 55-156953 
official report and a 56-36656 official report, a pyrazoline derivative and a pyrazolone derivative (a U.S. Pat. No. 3,180,729 
description -) A 4,278,746 description, JP,55-88064,A, A 55-88065 official report, a 49-105537 official report, a 55-51086 official 
report, A 56-80051 official report, a 56-88141 official report, a 57-45545 official report, Reference, such as a 54-1 12637 official 
report and a 55-74546 official report, a phenylenediamine derivative (a U.S. Pat. No. 3,615,404 description — ) JP,51-10105,B, a 46- 
3712 official report, a 47-25336 official report, Reference, such as JP,54-53435,A, a 54-1 10536 official report, and a 54-1 19925 
official report, an arylamine derivative (a U.S. Pat. No. 3,567,450 description and a 3,180,703 description — ) A 3,240,597 description, 
a 3,658,520 description, A 4,232,103 description, a 4,175,961 description, A 4,012,376 description, JP,49-35702,B, A 39-27577 
official report, JP,55-144250,A, a 56-1 19132 official report, Reference, such as a 56-22437 official report and the West German patent 
No. 1,1 10,518 description, An amino permutation chalcone derivative (reference, such as a U.S. Pat. No. 3,526,501 description), An 
oxazole derivative (thing of disclosure on U.S. Pat. No. 3,257,203 descriptions etc.), A styryl anthracene derivative (reference, such as 
JP,56-46234,A), full - me — non - a derivative (reference, such as JP,54-1 10837,A) and a hydrazone derivative (a U.S. Pat. No. 
3,717,462 description -) JP,54-59143,A, a 55-52063 official report, a 55-52064 official report, A 55-46760 official report, a 55-85495 
official report, a 57-1 1350 official report, Reference, such as a 57-148749 official report and JP,2-3 1 1 59 1 ,A, a stilbene derivative 
(JP,61-210363,A and this No. 228451 [ 61 to ] official report -) A 61-14642 official report, a 61-72255 official report, a 62-47646 
official report, A 62-36674 official report, a 62-10652 official report, a 62-30255 official report, A 60-93455 official report, a 60- 
94462 official report, a 60-174749 official report, Reference, silazane derivatives (U.S. Pat No. 4,950,950 description), such as a 60- 
175052 official report, The conductive polymer oligomer (especially thiophene oligomer) currently indicated by a polysilane system 
(JP,2-204996,A), an aniline system copolymer (JP,2-282263,A), and JP, 1 -2 1 1 399,A can be mentioned. 

[0054] Although the above-mentioned thing can be used as an ingredient of a hole injection and a transporting bed A porphyrin 
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compound (thing of the disclosure to JP,63-2956965,A etc.), an aromatic series tertiary-amine compound and a styryl amine 
compound (a U.S. Pat. No. 4,127,412 description -) JP,53-27033,A, a 54-58445 official report, a 54-149634 official report, A 54- 
64299 official report, a 55-79450 official report, a 55-144250 official report, Reference and aromatic series tertiary-amine compounds, 
such as a 56-1 19132 official report, a 61-295558 official report, a 61-98353 official report, and a 63-295695 official report, can also be 
used, moreover - U.S. Pat. No. 5,061,569 - indicating - having — **** — two - a piece — a fused aromatic ring — intramolecular — 
having - for example, - four - four - ' - a screw (N-(l-naphmyl)-N-phenylarnino) - a biphenyl - moreover - JP,4-308688,A -- 
indicating — having — **** — a tri phenyl amine — a unit — three — a ** - a starburst — a mold — connecting — having had — four — 
four — ' — four — " - tris (N-(3-memylphenyl)-N-phenylamino) — a triphenylarnine — etc. — it can mention . Furthermore, inorganic 
compounds, such as the p mold Si besides the above-mentioned aromatic series JIMECHIRI DIN system compound shown as an 
ingredient of a luminous layer and the p mold SiC, can also be used as an ingredient of a hole injection and a transporting bed. 
[0055] and - for forming this hole injection and transporting bed - an above-mentioned compound - for example, a vacuum 
deposition method, a spin coat method, the cast method, and LB — what is necessary is just to thin-fllm-ize by well-known approaches, 
such as law In this case, the thickness as a hole injection and a transporting bed is usually 5nm - 5 micrometers, although there is 
especially no limit As long as this hole injection and transporting bed contain the aromatic hydrocarbon compound of this invention in 
the electron hole transport band, it may consist of one layer which consists of one sort of the ingredient mentioned above, or two sorts 
or more, and may carry out the laminating of the hole injection and the transporting bed which consists of a compound of another kind 
to said hole injection and transporting bed. Moreover, an organic-semiconductor layer is a layer which helps the hole injection or 
electron injection to a luminous layer, and what has the conductivity more than 10-10 S/cm is suitable for it. As an ingredient of such 
an organic-semiconductor layer, conductive DIN DORIMA, such as conductive oligomer, such as ** thiophene oligomer and ** 
arylamine oligomer given in JP,8-193191,A, and ** arylamine DIN DORIMA, etc. can be used. 

[0056] Next, an electronic injection layer is a layer which helps impregnation of the electron to a luminous layer, and its electron 
mobility is large, and an adhesion improvement layer is a layer which especially adhesion with cathode becomes from a good 
ingredient in this electronic injection layer. As an ingredient used for an electronic injection layer, the metal complex of 8- 
hydroxyquinoline or its derivative is suitable. As an example of the metal complex of the above-mentioned 8-hydroxyquinoline or its 
derivative, the metal chelate oxy-NOIDO compound containing the chelate of an oxine (generally an eight quinolinol or 8- 
hydroxyquinoline), for example, tris (eight quinolinol) aluminum, can be used as an electron injection ingredient. 
[0057] And as an OKISA diazole derivative, they are following general formula [4]- [6] and [Formula 53]. 



(63 



Among the [above-mentioned type, Arl, Ar2, Ar3, Ar5, and Ar6 and Ar9 show respectively the aryl group which is not permuted [ a 
permutation or ] independently, and even if mutually the same respectively, they may differ. Moreover, Ar4, Ar7, and Ar8 The arylene 
radical which is not permuted [ a permutation or ] is shown independently respectively, and even if respectively the same, you may 
differ. ] It comes out and the electron transport compound expressed is mentioned. 

[0058] As an aryl group in these general formula [4]- [6], a phenyl group, a biphenyl radical, an anthranil, a peri RENIRU radical, and 
a pyrenyl radical are mentioned. Moreover, as an arylene radical, a phenylene group, a naphthylene radical, a biphenylene radical, an 
anthra NIREN radical, a peri RENIREN radical, a pyreny lene radical, etc. are mentioned. And as a substituent to these, the alky 1 group 
of carbon numbers 1-10, the alkoxy group of carbon numbers 1-10, or a cyano group is mentioned. What has a thin film plasticity 
good [ this electron transport compound ] is used preferably. 

[0059] And the following can be mentioned as an example of these electron transport nature compound. 
[Formula 54] 




— ©u 



[0060] Next, what uses the small (4eV or less) metal, the alloy, the electrical conductivity compounds, and such mixture of a work 
function as electrode material as cathode is used. As an example of such electrode material, a sodium and sodium-potassium alloy, 
magnesium, a lithium, magnesium and a silver alloy, aluminurn/aluminum oxide, an alurninium-lithium alloy, an indium, a rare earth 
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metal, etc. are mentioned. By making a thin film form by approaches, such as vacuum evaporationo and sputtering, mis cathode can 
produce such electrode material. Here, when taking out luminescence from a luminous layer from cathode, as for the permeability to 
luminescence of cathode, it is desirable to make it larger than 10%. Moreover, below hundreds of ohms / ** of the sheet resistance as 
cathode are desirable, and lOnm - 1 micrometer of thickness is usually 50-200nm preferably further. What is necessary is next, to form 
an electronic injection layer a hole injection layer and if needed an anode plate, a luminous layer, and if needed by an above- 
mentioned ingredient and an above-mentioned approach, and just to form cathode finally about the approach of producing the organic 
EL device of this invention. Moreover, an organic EL device is also producible from cathode in order of the above and reverse to an 
anode plate. 

[0061] Hereafter, the example of production of the organic EL device of a configuration of that an anode plate / hole injection layer / 
luminous layer / electronic injection layer / cathode was prepared one by one on the translucency substrate is explained. First, on a 
suitable translucency substrate, 1 micrometer or less, the thin film which consists of an anode material is formed by vacuum deposition 
or the sputtering method, and let it be an anode plate so that you may become the thickness of the range of 10-200nm preferably. Next, 
a hole injection layer is formed on this anode plate, formation of a hole injection layer was mentioned above - as - a vacuum 
deposition method, a spin coat method, the cast method, and LB - although it can carry out by approaches, such as law, it is desirable 
to form with a vacuum deposition method from the point of the homogeneous film being easy to be obtained and being hard to 
generate a pinhole. Although the vacuum evaporationo condition changes with the crystal structures, recombination structures, etc. of 
the compound (ingredient of a hole injection layer) to be used, and the hole injection layer made into the object when forming a hole 
injection layer with a vacuum deposition method, it is desirable to choose suitably generally in the source temperature of vacuum 
evaporationo of 50-450 degrees C, a degree of vacuum 10-7 - 10-3torr, the evaporation rate of 0.01-50nm/second, the substrate 
temperature of -50-300 degrees C, and the range of 5nm - 5 micrometers of thickness. 

[0062] Next, a luminous layer is prepared on this hole injection layer. Although formation of this luminous layer can also be formed 
by thin-film-izing organic luminescent material using a desired organic luminescent material by approaches, such as a vacuum 
deposition method, sputtering, a spin coat method, and the cast method, it is desirable to form with a vacuum deposition method from 
the point of the homogeneous film being easy to be obtained and being hard to generate a pinhole. Although the vacuum evaporationo 
condition changes with compounds to be used when forming a luminous layer with a vacuum deposition method, generally it can 
choose from the same condition range as formation of a hole injection layer. Next, an electronic injection layer is formed on this 
luminous layer. Also in this case, it is desirable to form with a vacuum deposition method from the need of obtaining the 
homogeneous film, like a hole injection layer and a luminous layer. Vacuum evaporationo conditions can be chosen from the same 
condition range as a hole injection layer and a luminous layer. And the laminating of the cathode can be carried out to the last, and an 
organic EL device can be obtained. Cathode consists of metals and can use vacuum deposition and sputtering. However, in order to 
protect the organic layer of a substrate from the breakage at the time of film production, a vacuum deposition method is desirable. 
[0063] Production of the above organic EL device is one vacuum suction, and it is desirable to produce from an anode plate to cathode 
consistently. Luminescence can be observed, if an anode plate is made into +, cathode is made into the polarity of - and the electrical 
potential difference of 5-40 V is impressed, when impressing direct current voltage to this organic EL device. Moreover, even if it 
impresses an electrical potential difference with the polarity of reverse, a current does not flow, and luminescence is not produced at 
all. Furthermore, uniform luminescence is observed, only when alternating voltage is impressed, an anode plate becomes + and 
cathode becomes the polarity of -. In this case, the wave of the alternating current to impress is arbitrary and good. Thus, the organic 
compound layer is formed, using concentration of the impurity which consists of a halogen content compound of the organic 
compounds used in order to form each organic compound layer in the organic EL device constituted preferably contained in this about 
two or more organic compounds at least one as less than 1000 ppm. Concentration of the impurity which consists of a halogen content 
compound contained in all organic compound layers more preferably is set to less than 1000 ppm. 

[0064] Thus, as a purification method for obtaining the organic compound of a high grade, there is especially no constraint and it can 
be performed combining these approaches, such as a sublimation purification method, the recrystallizing method, the reprecipitating 
method, a zone melting method, a column purification method, and an adsorption process. In purification of the above-mentioned 
organic compound, it is desirable to be based on the recrystallizing method also in these purification methods. Moreover, it is desirable 
to be based on a sublimation purification method also in the above-mentioned organic compound in the compound which has 
sublimability. In sublimation purification, it is more desirable than the temperature which the object compound sublimates to adopt the 
approach of maintaining a sublimation boat at low temperature and removing the impurity to sublimate beforehand. Moreover, it is 
desirable to give a temperature gradient to the part which collects sublimate and to make it sublimate distribute to an impurity and the 
specified substance. The above sublimation purification is the purification which separates an impurity, and can be applied to this 
invention. 

[0065] Furthermore, in the molecule which has the structure where the organic compound is connected directly [ an oxygen atom and 
a nitrogen atom ] or indirectly to the principal chain of the carbon which has pi conjugate, and the so-called chelate complex 
compound, refining according to a sublimation purification method is suitable. There are the stirring method and a swing method in 
this sublimation purification method. The stirring method equips with an impeller at the head of the agitator by which (A) vacuum seal 
was carried out. Among these, by human power or mechanical power With the mechanical stirring method for direct-destroying, 
pulverizing the husks formed of condensation of an organic compound, and decreasing generation of husks by continuation of 
subsequent stirring, and the organic compound which carries out (B) sublimation purification By making a magnetic bar exist and 
rotating this magnetic bar at the rotational frequency of arbitration using an external rolling mechanism It can direct-destroy, the husks 
of an organic compound can be pulverized, and husks can be further twisted to the approach of pulverizing [ which pulverizes and 
direct-destroys ] the magnetic stirring method for decreasing generation of husks by continuation of subsequent stirring, and by 
dropping metal balls, such as the (C) iron ball, on the husks of an organic compound. 

[0066] Moreover, about the above-mentioned swing method, attach a sonicator to the exterior of the container into which the organic 
compound which carries out (a) sublimation purification was put, and a supersonic wave is irradiated from the exterior. The direct 
swing method which destroys and pulverizes the husks of an organic compound may be adopted by giving a direct oscillation to this 
container by human power by attaching a vibration generator to the exterior of the supersonic vibration technique which destroys and 
pulverizes the husks of an organic compound, and the container into which the organic compound which carries out (b) sublimation 
purification was put Thus, the organic compound which decreased in number the concentration of the impurity which consists of a 
halogen content compound for fonning each organic compound layer of an organic EL device to less than 1 000 ppm is used as a 
formation ingredient of at least one layer of the organic compound layers. 

[0067] As an impurity contained into the organic compound ingredient for forming an organic compound layer here Usually, the 
impurity originating in the source material at the time of manufacturing this organic compound, the intermediate field generated on the 
way of that production process, or a precursor (there is also a compound which holds a reactant functional group in these intermediate 
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fields or a precursor especially.) Further, in case a halogenated compound is used, the unreacted object of intermediate field remains, 
or the impurity resulting from the halogen part which cannot react remaining exists. In addition, in the process which manufactures 
this organic compound, in case the solvent of a halogen system is used, depending on what halogens, such as chlorine, added to the 
olefin part etc., and a reaction condition, a carrier beam organic compound may contain oxidation to the object compound. 
[0068] Thus, although various compounds existed in the impurity contained into the organic compound ingredient immediately after 
compounding, it was newly found out by this invention persons that the halogenated compound is the big factor of attenuation of the 
luminescence brightness of an organic EL device or lowering of a luminescence life also in these. There are many compounds which 
have a halogen atom as a reactant functional group of the above-mentioned impurity, and these are because it works as a trap of the 
electron hole and electron which have moved from each electrode. Therefore, as an impurity contained into an organic compound 
ingredient, the threshold limit value about a halogenated compound was 500 ppm, and when the organic compound stratification 
ingredient of the halogenated compound concentration exceeding this was used, it was found out that a possibility of causing 
attenuation of the luminescence brightness of an organic EL device and lowering of a luminescence life becomes large. 
[0069] Next, it sets to composition of a styryl system compound, and is still more specifically about the impurity contained into the 
organic compound ingredient such immediately after compounding following [** 55]. 

X 



,N SC = CH-Ar-Z + Z-Ar^-Z 
Y 




Each of Ar\ At", and X and Y show an aryl group among [type. Moreover, Z shows a halogen. ] As an impurity in ******, it is 
following [** 56]. 

X ^ C ~<?H--Ar , -Z X ^>C "CH — A r T — A r **— Z 

Y Y 



A \ C -C-Ar'-Ar ,f -A r'- C = 



/ T I 

Y Z 2 * 

Each of At', At", and X and Y show an aryl group among [type. Moreover, Z shows a halogen. ] It comes out and the halogenated 
compound expressed is contained in the organic compound ingredient made into the object. 
[0070] Moreover, it sets to composition of an amine system compound, and is following [** 57]. 
Z 

Ar + Ar'- N - Ar" 

I I 
Z - Ar- N - Ar- Z H 

N 

Ar' V ,Ar' 
► >-Ar-N-Ar-N N 

Ar' Ar 

Each of Ar(s), Ar", and Ar" shows an aryl group among [type. Moreover, Z shows a halogen. ] As an impurity in ******, it is 
following [** 58]. 

z 

Ar' Ar /r' 

^N-Ar-N-Ar-N s 
Ar' Ar" 

2 

Ar /r" 
Z — Ar— N— Ar— N 

Ar" 

Each of Ar(s), Ar 1 , and Ar" shows an aryl group among [type. Moreover, Z shows a halogen. ] It comes out and the halogenated 
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compound expressed and the amine oxide are contained in the organic compound ingredient made into the object. These are examples 
of intermediate field or a precursor. 

[0071] Furthermore, an amine system compound is compounded by the following reactions and the impurity mentioned later generates 
it by them. 
[Formula 59] 

Z - Ar- Z + Ar'- N — Ar" 

I 

H 



Ar'- N - Ar- N — Ar* 

I I 
Ar' Ar' 

NH,- Ar- NH, + A r*— N, Ar"- N 

Ar'- N - Ar- N - Ar' 
I I. 
Ar" Ar" 

Although an impurity is as follows at this time, these may be contained as intermediate field or a precursor. 
[Formula 60] 

Z - Ar- Z f Ar'- N, Ar'- N, 

Ar'- N - Ar- Z 
I 

At' 

Each of Ar(s), Ar 1 , and Ar" shows an aryl group among [type. Moreover, Z shows a halogen. ] 
[0072] In the case of the poly fluorene compound, the following generate as an impurity. 




Z shows a halogen among [type. ] 

[0073] Also in case various organic compounds are compounded using other reaction approaches, less than 1000 ppm of 0 ppm or 
more of halogen content compounds which are the intermediate field generated on the way of the impurity which consists of a halogen 
content compound originating in a source material, or a production process, precursors, these intermediate fields, or a precursor, and 
hold reactant functional groups (for example, the amino group besides a halogen, a hydroxy group, a carboxyl group, etc.) are made to 
be contained as an impurity. In case the quantum of the impurity contained next into the organic compound ingredient after refining 
according to the above-mentioned various purification methods is carried out, the assay of these organic compounds adopts the 
approach of selecting the organic compound stratification ingredient of the high impurity concentration of under a predetermined value 
by the high-performance-chromatography method by the approach of this invention, although various approaches are learned. In the 
organic compound stratification ingredient used for the organic EL device of this invention, when based on a high-performance- 
chromatography method, it compares with other approaches, quick and precision are good, and it is because the suitable ingredient for 
formation of an organic compound layer can be selected. 

[0074] In this high-performance-chromatography method, since high pressure pumping (pressure; 350-500kg/cm2) is used for delivery 
of a mobile phase and the liquid is sent, a quantum with it is possible. [ short therefore separation time amount and ] [ quick ] 
Moreover, since the bulking agent used here has a particle size of all porous particles as small as 5-10micro and surface area is large, it 
excels in the separation engine performance. And since it is correctable with a high sensitive detector, high analysis of precision is 
possible for a detector. Furthermore, since the amount of steady flow is obtained, it excels in repeatability. About the bulking agent 
and separation mode in this high-performance-chromatography method, a typical thing is shown in the 1 st table. 
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[0075] 
[A table 1] 

K 1 * 











mm 






sura 








*>»tt<H*ft*ffi5/ u tiff* 








77<zi 4 - 907057$ 


MAIM* 





[0076] By the high-performance-chromatography method, although separation mode changes with combination of a stationary phase 
and a mobile phase, it can be chosen as arbitration. If the opposite phase chromatography using ODS (octadecyl radical chemical bond 
mold silica) classified into the chemically bonded silica gel of partition chromatography is used in case the quantum of the impurity in 
said organic compound stratification ingredient is performed in the approach of this invention, the separation engine performance is 
good. Also among the bulking agents in a high-perfbrmance-chromatography method, this ODS bulking agent is typical and fits the 
wide range compound group. And as a solvent in the case of this opposite phase chromatography, although polar solvents, such as a 
methanol and an acetonitrile, and the mixed solvent of these solvents and water can be used, especially a desirable solvent is an 
acetonitrile. 

[0077] Moreover, detection of high sensitivity is possible, without the effect of temperature, or it being [ the stability of the base line ] 
better to use an ultraviolet absorptiometer (UV), and being influenced of the rate of flow as a detector used in this high-performance- 
chromatography method, although the thing of arbitration, such as an ultraviolet absorptiometer (UV) and a differential refractometer 
(RI), can be used. Therefore, the bulking agent in the case of being based on this high-performance-chromatography method and the 
combination of a solvent and a detector have the optimal combination which analyzes by the opposite phase chromatography using the 
acetonitrile as a solvent, and uses an ultraviolet absorptiometer (UV) as a detector, using ODS as a bulking agent. Although the 
organic compound stratification ingredient of the above-mentioned organic EL device is satisfactory here when it dissolves in the 
acetonitrile of a solvent, in a poorly soluble case, at this After making it dissolve with the solvent which dissolves this organic 
compound stratification ingredient first, it reprecipitates by adding the mixed solvent of a poor solvent, for example, a methanol, or a 
methanol, and water. After separating insoluble matter, a solvent is distilled off thoroughly [ in an evaporator ] and analysis of a poorly 
soluble organic compound stratification ingredient is attained at an acetonitrile by making into an inspection sample what added the 
acetonitrile to this and was dissolved in it. 
[0078] 

[Example] Below, an example explains this invention to a detail further. 
[The example l of manufacture] (manufacture of a hole-injection ingredient) 

As a hole-injection ingredient, 4 and 4' which are shown below, and a 4"-tris-[N-(m-tolyl)-N-phenylamino] triphenylamine (it is 
hereafter called MTDATA for short) were manufactured. 
[Formula 62] 




CH, 



[0079] the three-neck flask of 300ml of content volume - 4, 4', and 4" - after adding - triiodo triphenylamine l .0g, N-(3-tolyl)-N- 
phenylamine (Aldrich make) l.Og, 3g of anhydrous potassium carbonate, and l.Og of copper powder, 200ml of dimethyl sulfoxide was 
added to this, and it dissolved in it, and was made to react to the bottom of 8-hour stirring in 200 degrees C Reaction mixture was 
filtered after reaction termination and the methylene chloride extracted the mother liquor. And the solvent was distilled off by the 
rotary evaporator, toluene was refined as an expansion solvent by the column chromatography filled up with silica gel for residue, and 
0.3g of light yellow powder was obtained. Hereafter, this is referred to as un-refining [ MTDATA ]. When it analyzed this un-re fining 
[ MTDATA ] by the high-performance-chromatography method, the impurity with which halogens, such as N-(3-tolyl)-N- 
phenylamine, a triiodo triphenylamine derivative, a diiodo triphenylamine derivative, and a mono-iodine triphenylamine derivative, 
remained, and the oxide of an amine were detected as an impurity. Also in what is being mixed by the concentration of 1 000- 1 0000 
ppm, a certain thing became clear in these impurities. 0.24g light yellow powder was obtained by next carrying out sublimation 
purification of this un-refining [ MTDATA ] on condition that the boat temperature of 390 degrees C, and I0-6torr that an impurity 
should be separated. Hereafter, this is called sublimation MTDATA. When this sublimation MTDATA was analyzed by the high- 
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performance-chromatography method, it became clear that each of each above-mentioned impurities was less than 1000 ppm. 
[0080] [The example 2 of manufacture] (manufacture of an electron hole transport ingredient) 

N and N' which are shown below as an electron hole transport ingredient - G (naphthyl- 1 -ERU)-N and N' - diphenyl -4 and 4' - 
benzidine (it is hereafter called NPD for short — ]) It manufactured. 




[0081] the three-neck flask of 300ml of content volume — 1 -iodine naphthalene (made in [ shrine ] formation [ Tokyo ]) 2.0g, and N 
and N - 1 - diphenyl benzidine (Aldrich make) 1 .0g, 3g of anhydrous potassium carbonate, and 1 .0g of copper powder - adding - 
further - 200ml of dimethyl sulfoxide - in addition, it was made to dissolve in this and was made to react to the bottom of 8-hour 
stirring in 200 degrees C Reaction mixture was filtered after reaction tennination and the methylene chloride extracted the mother 
liquor. And the solvent was distilled off by the rotary evaporator, toluene was refined as an expansion solvent by the column 
chromatography filled up with silica gel for residue, and 0.3 7g of light yellow powder was obtained. Hereafter, this is referred to as 
un-refining [ NPD ]. When it analyzed this un-refining [ NPD ] by the high-performance-chromatography method, a halogen raw 
material impurity like 1-iodine naphthalene and the oxide of N-(naphthyl-l-IRU)-N, N'-diphenyl -4, a 4-benzidine, and an amine were 
detected as an impurity, and it became clear that there were some these impurities currently mixed by the concentration of 1000-10000 
ppm. 0.3 lg light yellow powder was obtained by carrying out sublimation purification of mis un-refining [ NPD ] in the boat 
temperature of 320 degrees C, and the conditions of 10-6torr that an impurity should be separated. Hereafter, this is called sublimation 
NPD. When this sublimation NPD was analyzed by the high-performance-chromatography method, it became clear that each above- 
mentioned impurity was less than 1 000 ppm. 
[0082] [The example 3 of manufacture] (manufacture of a dopant) 

As a doping ingredient, 4 and 4' bis[ - ] [2-{4-(N and N-diphenylamino) phenyl} vinyl] biphenyl (it is hereafter called DPAVBi for 
short.) shown below was manufactured. 
[ Form ula 64] 

O r-O— -0-0--»-0-rO 



[0083] 1.9g [ of biphenyl phosphonate ], N, and N-diphenyl-4-amino benzaldehyde 3.0g is added, further, 50ml of dimethyl sulfoxide 
was added to the three-neck flask of 200ml of content volume, and this was dissolved in it. Subsequently, potassium-t-butoxide (Kanto 
chemistry company make) 1 .0g was added small quantity every in the state of powder, stirring this with a magnetic stirrer at a room 
temperature under an argon gas ambient atmosphere. Reaction mixture presented red black promptly, faded soon, and became an 
ocherous sludge in greenish yellow and the back. Next, this reaction mixture is set to a room temperature, and it is 3. Time amount 
stirring was carried out. After adding 50ml of methanol water solutions gradually 80% of the weight after leaving this at a room 
temperature overnight, the generated yellow precipitate was separated and 2.8g of yellow powder was obtained from repeating 
washing after that. 1.6g of yellow powder was obtained by carrying out silica gel column purification of the yellow powder obtained 
here, using toluene as an expansion solvent, repeating recrystallization with toluene and performing it further. Thus, as an impurity, 
when analyzed by the high-performance-chromatography method about the obtained compound, although the 4-(N, N diphenyl)-4'-(p- 
tolyl) stilbene and the oxide of an amine were detected, each of the concentration was less than 1000 ppm. 
[0084] [The example 4 of manufacture] (manufacture of luminescent material) 

As a luminescent material, 4 shown below and 4"-bis(2 and 2-diphenyl vinyl)-p-terphenyl (it is hereafter called DPVTP for short.) 
were manufactured. 
[Formula 65] 



Q O 
>-<KK)*C 



[0085] In 120-130 degrees C, heating stirring of diphenyl bromomethane 200g and the phosphite triethyl 146g was carried out for 8 
hours. It cooled after the reaction, 500ml of n-hexanes performed the decantation, the solvent was distilled off, and 284g of yellow 
liquids was obtained. Next, 284g of obtained phosphonate and p-BUROMO benzaldehyde 1 82g were dissolved in 11. of dimethyl 
sulfoxide, and potassium-t-butoxide 1 13g was added in the room temperature in several steps. Then, the reactant was supplied to 3.51. 
water after 8-hour stirring at the room temperature, and 1 1. of chloroform extracted 3 times. By carrying out silica gel column 
purification of this further, 206g (62% of yield) of white powder was obtained. 20g of this BUROMO object was dissolved in 50ml 
(Wako Pure Chem make) of anhydrous tetrahydrofurans, and this was dropped in 50 degrees C - 60 degrees C into 65ml of 
tetrahydrofurans containing magnesium 1 .2g. The reactant was flowed back after dropping termination for 1 hour, and the Grignard 
reagent was prepared. Next, 1.8ml and 200ml of tetrahydrofurans were put into the three-neck flask of 300ml of content volume for 1 
and 4-dibromo benzene 4.0g, bis-triphenyl phosphine palladium 0.6g, and a diisobutyl-aluminum-hydroxide hydride. Subsequently, 
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the above-mentioned Grignard reagent was dropped over 30 minutes, maintaining this at the internal temperature of 50-60 degrees C 
under an argon gas ambient atmosphere. The reactant was stirred after dropping termination for 8 hours. And the reactant was supplied 
to 3 convention hydrochloric-acid water solution after radiationnal cooling. The generated precipitate was rinsed, and the methylene 
chloride was used and refined to the expansion solvent after desiccation using the silica gel column. 3.0g of white powder was 
obtained. This is referred to as un-reflning [ DPVTP ]. 

[0086] When it analyzed this un-refining [ DPVTP ] by the high speed liquid chromatography method, a halogen dross inclusion of a 
raw material like a diphenyl vinyl bromobenzene and the halogen dross inclusion (intermediate field) to which only one side like a 
diphenyl vinyl-p-BUROMO biphenyl reacted were detected as an impurity. It became clear that there were some these impurities 
currently mixed by the concentration of 1000-10000 ppm. The pale yellowish-white color powder end of 2.0g was obtained by next 
carrying out sublimation purification of this un-refining [ DPVTP ] on condition that the boat temperature of 330 degrees C, and 10- 
6torr that an impurity should be separated. Hereafter, this is called sublimation DPVTP. When this sublimation DPVTP was analyzed 
by the high-performance-chromatography method, it became clear that each above-mentioned impurity was less than 1000 ppm. 
[0087] [The example 5 of manufacture] (manufacture of luminescent material) 

As a luminescent material, 9 and a 10-bis(4-(2 and 2-diphenyl vinyl) phenyl) anthracene (it is hereafter called DPVDPAN for short.) 
were manufactured in the synthetic scheme shown below. 
[Formula 66] 




[ DPVDPAN ] 



[0088] In 120-130 degrees C, heating stirring of diphenyl bromomethane 200g (0.8 mols) and the phosphite triethyl 146g (one mol) 
was carried out for 8 hours. It cooled after the reaction, 500ml of n-hexanes performed the decantation, the solvent was distilled off, 
and 284g of yellow liquids was obtained. Next, 284g of phosphonate and p-BUROMO benzaldehyde 182g (0.9 mols) were dissolved 
in 11. of dimethyl sulfoxide, and potassium-t-butoxide 1 13g was added in the room temperature in several steps. Then, the reactant was 
supplied to 3.51. water after 8-hour stirring at the room temperature, and 11. of chloroform extracted 3 times. By carrying out silica gel 
column purification of this further, 206g (62% of yield) of white powder was obtained. Subsequently, the 1000ml solution of the 
[above-mentioned A] 149.7g (446.39mmol, x3.0eq) tetrahydrofurans was first warmed at 1 / 5 ******, and 50 degrees C - 60 degrees 
C the bottom of an argon air current, and among the magnesium 16.3g (669.58mmol, x4.5eq) 500ml dispersion liquid of 
tetrahydrofurans. The remainder was required for 1 hour and dropped. It was made to react at 60 degrees C - 65 degrees C after 
dropping termination for 5 hours (**). 

[0089] During the reaction of the above-mentioned **, separately, the bottom of an argon air current, among 9 and the 1000ml 
solution of 10-dibromo [anthracene B] 50.5g (148.80mmol) tetrahydrofurans, and after adding PdC12(PPh3)2 4.2g (5.95mmol, 
x0.04eq), 14.9ml (the inside of toluene and 1.0 mols/(l.)) (14.88mmol, xO.leq) of hydrogenation isobutyl aluminum was added. Then, 
after reacting at 50 degrees C - 55 degrees C for 4 hours, for 20 minutes was required here and the above-mentioned reaction mixture 
was dropped at it. It was made to react at 65 degrees C after dropping termination for 1 8 hours (**). Filtration under reduced pressure 
was performed at about 60 degrees C, and sequential washing of 500ml of tetrahydrofurans and the 100ml of the acetones was carried 
out in 2 times. The crystal which ****(ed) obtained the yellowish-white color crystal with recrystallization after the heating 
dissolution in 14000ml of dimethyl sulfoxide. Yield was 71.0g and yield was 68.7%. When it analyzed this un-refining [ DPVDPAN ] 
by the high-performance-chromatography method, the halogen dross inclusion to which only one side which is expressed with the 
above-mentioned compound [A] which is intermediate field, and a degree type as an impurity reacted was detected. 
[0090] 

[Formula 67] 
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It became clear that there were some these impurities currently mixed by the concentration of 1 0000-20000 ppm. The end of pale 
yellowish-white color powder was obtained by next carrying out sublimation purification of this un-re fining [ DPVDPAN ] that an 
impurity should be separated on condition that the boat temperature of 380 degrees C, and 10-6torr. Hereafter, this is called 
sublimation DPVDPAN. When this sublimation DPVDPAN was analyzed by the high-performance-chromatography method, it 
became clear that each above-mentioned impurity was less than 500 ppm 

[0091] [Example 1] What formed the ITO (indium tin oxide) electrode in thickness of lOOnm was used on the glass substrate of 
25rruiix75mmxl.lrnm size as a transparence support substrate. After cleaning this substrate ultrasonically for 5 minutes in isopropyl 
alcohol, pure water washed for 5 minutes and, finally it cleaned ultrasonically for 5 minutes by isopropyl alcohol again. Next, this 
transparence support substrate was fixed to the substrate electrode holder of a vacuum evaporator (product made from a Japanese 
vacuum technology). On the resistance heating boat which the resistance heating boat made from two or more molybdenum has been 
arranged, and became independent to this vacuum evaporationo equipment, respectively, moreover, as a hole-injection ingredient Said 
sublimation NPD as 200mg and an electron hole transport ingredient for said sublimation MTDATA as 200mg and a luminescent 
material It is the following tris (8-hydroxy quinolinol) (it is hereafter called ALQ for short.) considering said DPAVBi as 200mg and 
an electronic transport ingredient considering said sublimation DPVTP as 200mg and a doping ingredient. 200mg was put in and these 
were made into the organic compound for vacuum evaporationo. 
[Formula 68] 



[0092] Subsequently, after decompressing the inside of a vacuum chamber to lxl0-6torr, it energized on said heating boat containing 
MTDATA, and heated to 360 degrees C, and the hole injection layer which vapor-deposits on a transparence support substrate with 
the evaporation rate of 0.1-0.3nm/second, and consists of 60nm MTDATA was formed. Next, it energized on said heating boat 
containing NPD, and heated to 260 degrees C, and electron hole ******** which consists of NPD of 20nm of thickness was prepared 
on the hole injection layer with the evaporation rate of 0.1-0.3nm/second. It pulled and continued, heating evaporation of the boat 
containing DPVTP and the boat containing DPAVBi was carried out simultaneously, and the laminating vacuum evaporationo of the 
mixed luminous layer (a mixing ratio is 40: 1 -fold [ DPVTP:DPAVBi= ] quantitative ratio) of 40nm of thickness was carried out. Next, 
the mask made from drawing and a stainless steel was installed from the vacuum evaporation system, and these were again fixed to the 
substrate electrode holder. Subsequently, using the alloy base material of lithium concentration pentatomic % which consists of 
aluminum and a lithium (aluminum-Li) as a vacuum evaporationo ingredient for cathode formation, it vapor-deposited on degree of 
vacuum lxl0-6torr at the time of vacuum evaporationo, and conditions with an evaporation rate of 0.5-1. Onm [/second ], and the 
cathode of 150nm of thickness was formed. Thus, when used the ITO electrode the obtained organic EL device, the aluminum-Li alloy 
electrode was used as cathode, the electrical potential difference of 6V was impressed and the luminescence test was performed, blue 
homogeneity luminescence was obtained. The initial engine performance is current density 1 .2 mA/cm2 at applied- voltage 6V, They 
were brightness 100 cd/m2 and luminous efficiency/[ of 4.2 lumens ] W. Moreover, it is this component Initial brightness 100 cd/m2 
When constant current actuation is carried out in a nitrogen air current, brightness is 50 cd/m2. The becoming reduction-by-half life 
was 5000 hours or more. The configuration and reduction-by-half life of this organic EL device are shown in the 2nd table. 
[0093] [Examples 2-7] It considered as a different component configuration in part from the component configuration in an example 1 
as shown in the 2nd table using the various organic compounds manufactured in said example of manufacture, and also the organic EL 
device was manufactured like the example 1, and it evaluated. The configuration and reduction-by-half life of these organic EL 
devices are shown in the 2nd table. 




[0094] 
[A table 2] 
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[0095] 

[Effect of the Invention] Applicable to the display of low-battery actuation with a light weight and a thin shape, luminescence 
brightness does not decrease the organic EL device of this invention by prolonged actuation, either, and it is excellent in endurance. 
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5^^y/Hf7^v|S««ct. bT« 
<^S£ £©ISi&\ RfllWMIlO 3 8 7 7 1 

JftMwWH-fc UTfflv>5r 

[0023] s&ic, ±aufc**iia3W, &jr*w- 

Wx.tfl2-7^Bxyyy (j. app 
l.Phys.j27f, L713 (1 9 88f) ) , 
1, 4-i?7zc—/\s- 1, 3-:/* v^V, 1, 1, 
4, 4-f h77i-*-l, 3 —-f9*Jx.-y (E*±A 
ppl. Phys. Lett.,1561, L7 9 9 (1 
9 90f) ) > -)-?9M 5 KB** (#ffl¥2-3 0 
5 8 8 6 % y l/yg|»: - 18 9 

8 9of&a) . **vvTV-Mgm& mm*2- 

2 1 6 7 9 Sfc(iS3 8 (gMSftfttiS^Hfltit 

S§I£fl:) , TA'^f VUVflc (#n j F2 - 2 2 0 3 9 3 

jhmd , *swm» WWW2-2 20 3 94 



t# K) 2002-1 75885 (P2002-1 75885A) 



(11) 



19 

9 6 75^S) , f antfn-/U&ar# (#§gs£2- 
2 9 6 8 9 1 , *^y /UT 5 Vgtlgflc (A p p 

1. Phys. Lett.,S56^, L7 9 9 (1 9 9 
Om , ^^yvlftfft (#H¥2-1 9 1 6 94t 
'AWi) . HIMWPfiUBWO 90/1 3 148^>App 
1. Phys. Lett.,vol58, 18, P198 

2 (19 9 1) lcG*3Jvc^&J:9ttX&?fc6' 



* 9, 9' , 10, 10" -x h7 7i-;l--2, 2' - f7 V b 7ir 

ppv (3Ky/<77x=i/y^M fl«tt. # 

10 0 2 4] 

Iflsaol 




[0 0 2 5] 9, 10- If ^ (N— (4- (2-7x=/H^ 
=7U— 1 — T 7i=^) -N-7ai=7UT5/) TV 

^§BJp8- 1 2 6 0 0-J§-<&$8tCgi3*£*VCl^ 

A1-L-A2 
(jS^K Al&tfA2ll, #^y7x=/W7VMJ;V 

(R^r, 



(R,)r, 

Ty-ndrixS x 7?7iXliS*S««r* 
U rftfettH— tffc&fc 5t>©TM!>oTfc.fctr\, ri 
RVr 2 t*. ^tl^ltim.tt,^ 0X(il~5<£>Slfe5:« 

RiRI±&tJ ? R2PI±f± : S-*lRl-T-t^5t<0 
tfcoTt>J:< > RiP3±&tfR 2 l3±teS&S^L-T§S£?g 

7y-wySll ( 7;u*uyS % -O-, -S-Xtt- 
NR— (wi-CRliT/w^SXttry-yuSSr^-t-) 
#4HflE-rat>e-?fcoTt>J:ir\ Sit. R 3 &u J R 4 (t, 



fcJ*fcoT^Tt>J:v\ LIS, HMfr&Xtt-«©W£* 
Sr^-To ) 

[0 0 2 6] 
[ft 3 1] 





<R4)r 4 



— ^s, tv^^us, 7^3^^!, ry-adf-i/ 

fc, 0X«:l~5©SlgcSr*+o r3»Vr4*. ^JVP 
ftMSlfcL, 2 6Lh©Mfc-e*>Si:#, R3R±ftVR4lBI 
±»4**IHI— CtJIftfttO-CfcoTt <fc<. R3^± 

xtfR4ra±i*ii*u"caift»j*u-ct)j:v\ l 2 «¥^ 
-frxttr y-uvssrsu, ry-w>-s«:. t/i^w- 

yS, -O-, -S-XI4-NR- r-CRIST/U^ 
-fcv\ ) . 

[0 0 2 7] 7*Vb7'feV^V>|47i-/WT>'h7-IrV 
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[0 0 2 9] 



[<fc3 4] 
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[0 0 3 0] 




->g> ri;-n^->s N T$.ymxrt&mmmz&v, 

[0 0 3 1] £iTW{k^t*tf 6*1,5. 

Hfc3 6] 



* * Hfc 3 5 ] 




[0 0 3 2] 
Ut3 7] 
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[0 0 3 4] 



[ft3 9] 



ft §3 2002-1 75885 (P2002-1 75885A) 





i 1 ~ 2 8 <OSI$c£* U **V? tl<0 X ttPI— C 
[0 0 3 5] 7 5^<k^iiiL-ce, 0:WfcW*5*ff 
[<fc4 0] 

A 2 ^ ** A 3 

\, /~\ / 

/ — v_> — \ 




Al~A4{4 v ^§S?S&6~1 6 

y«£*-r. ) 

[0 0 3 6] 
lft4l] 
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Mb 4 2] 
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) 

[0 0 3 9] 
Hk4 4] 



(19) 




(SC«f», A, B, CMDtt, Ittt<ll*f^©7 

[0 0 4 0] 
MS 4 5] 



ft B8 2002-1 75885 (P2002-1 75885A) 




[0 0 4 1] 



[ft 4 6] 




A, A > 



(5t«f, Ai ~A 4 14, t*I^JX»Scfc. &5$s|fc6~l 

eery-***:**-. ztibnTv-^m^ fcmm 
xh^\ ) 

[0 0 4 3]H3tfOWi:Lt ( ^fSl^f!/f^ 
(BtfflttlfgO 3 8 8 7 6 8#WiBBS^iB 
¥3-2 3 1 9 7 0-S§-^$8fCM^<Dfc<D) jWfctf&Jx 

Ift4 8] 




(3;<K Ar (4Ty-u->sx«jKyTy-u'vST-fc 

■9, R 5 ~R7 7^*/HXIJ7y- 
/uST?i>5. nttl~6^SI&-efe5„ ) rv—fr&t 

7y - uvgi Ltii, 7i=uyi, f 7^ — 
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iW*UV\ R5 HaWreJbSrfciWfrSU*. JM£0tJ 
irLTtiu 4. 4' -fcf* (2, 2-i^-t-y^/U7 
i^/Ufn/U) If7i=/K 4, 4' -fcT* (2, 2- 
•^7x-/^=;P) bf7i=.^, 4, 4 '- fc** (2, 
2 -i/7i-;uf=;u) - p-?-7i-;K 9, 1 0 
-f* (4* - (2, 2-^71-^/^) f7i- 
)V) T^h7ir>, 9, 10-f* (4- (2, 2-v? 
7i-/Hf=^) TVhy-feV, 9, 9 * - 

(4- (2, 2-^71^1/^) 7x^yl/) -1 
0, 10' -t7Vh7t^ fei^nPjW^* 

[0 0 4 4] £tb\a*, Ztlt>lZt.f>\-\Ch. X^V^S* 
[ft4 9] 

Art — N — A — N -A r 4 
I I 



Ar 3 



42 



[ft 5 0] 



(Stf*, Ari ~Ar4 tt, Ty-ZUS-Cfc*), 4>&< * 



- c = c 

I 

*8 



10 



(R 8 ~Rio«i> *i« 7/u*;HX(i7y-/i/STfc 
io 5. ) ) 

[0 0 4 5] At i ~Ar4 XtfRs ~Rio<PT y — 
Mt LTtt, 7x-/Uj, lf7x=. /US, * — 7 = — /U 

•T-^/v-a, 7y^y/vs > y^v^y/uS, f 

9. 7y-uyixtt^!)7y-^stfc 
9, 71-uyi, tf7i-wyl, 7>^ y u-yi, 
7ity^yuyl, t^i/yi, yy-fenp-vS, 
97=.=.*t*x y uyl^> $ feicKTK^I-mii 
20 Sr^-T5«^(f fetu^c 

[0 0 4 6] 

[ft 5 1] 



CH 



OrO- O-O-rOO- 



(±it<K Ar 5 #tfAr 6 tt\ Ari ~A r 4 £R» 
<DTy-/PSSr*-f-„ ) 

[0047] #§8¥ 5-258862 

SE«$*l-CV>5 — (R s — Q) 2 -A 1 -O-L 

[5£«K LI47i-^^$r^A/t?/«c5^lgM^6~2 
4<Bro^k7Km-Cfc'9, 0-Lli7x7 y-MHte^T 
fct>, Qttfi^8-^y y Rs 

liT/u 5 = !7 8 - * / y y 7 — h ga&^f-a* 

2{BSr_bEH 5 *^i-*©£a:#ftfc:ft#i-<& <t 5 Kill* 
;h,fc8-*/ y yy-hSS^SSr^-t-] T-3c$;h,5ft 
-g-^ifc*tf P>tt5 0 AttftUiti:, tf* (2-*?vu-8 

-*y h , 7-7s-;i'7x;7-h) r 

/U5ni7A (III), If* (2->f/l'-8-*/y 
y 7- h) (l-t7h7-H 7^5=7A (I I 

i) mmifbfii. 

[0 0 4 8] Z(0\it>\ #R¥6-9 9 5 3*4&tt«tC 

±4 K-tv^S:fflv%fcBgB^©Wfei:fi^oi&&** 



JlttftlcfiS:. hi: UT^^y^T" 

y-i^yt»o»fttm. W£#sl<i±4. 4' -if 

40 ;* (2, 2-v 5 7^=yPtf-/P) f 7^— /K K-^V 
>>&|ltf« ft. 

[004 9] efecO^Tt&Wi^Tt^ t LTttWOWIB 
aASr?lJfflLTI83t$-er5tW (M#ITS0 3905 

5 1 *&w . t n c < h v^uSLASTfUflii-ss^-e 

so ¥3-23058 4#^«) . =Ji*3t©**€^ffi« 
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StvO^fctf) (^5B¥2-2 2 0 3 9 0^#*5«tt; * 3t^^Wfe#3tfe^Sr^* iHtelgftJias^feiSftfe 

®m¥-2-2 1 6 7 9 0-S§-<£&) o 3§ftJS&&#fc:#*i] J**rgMrL-fc«tf**U $ 

LT^r^iX^3t&*O^^S*t^-efilBg$^fctO ifilECtO (ftS¥7-l 4 2 1 6 9-§-^«) . ^i"Ub 

(«r§B s F4-5 14 9 l&&m „ Wfe383t#: ro^Ttt, ±EW«fi£« * 

-^3 8 0~4 8 0nm) £ S&feSSftft ( 4 8 0 ~ 5 8 [ 0 0 5 0 J £ fete, LTIi* TIE^-f- 

Onm) irSra^^-fr, $ &fc#&*#fc«ra#3tf fc t>0>#8iglcAvt£>ft«. 

(#H!¥6-2 0 7 1 7 0-§~k$8) . Wfefg * [<k52] 




[0 0 5 1] offfc» ±EtW«rfflv^T»3ftJi«r»J«i- 
S^ftirLTtt, mX.tmm&, ^t°^=-bfe, LB 

®KfH-ymm-?2bZ ~ b t>W* LV\ r. rT^^R 

li, L B ftfc J: 0 #j* £ iafc&BI (#^-H«B?) & 

)t}cJ:!9E^i-5ri:^T#S 0 £fc4#MBB5 7 - 5 l 
7 8 l#&*fcH*£ft-C^3 J: 5 fc» *NiM^w&*3J 

[0 0 5 2] £©±5fcLT»/*£;h,5*#JB©IWfc 

ii?^5 nm~5 vm<Otm&&*. LV\ 
ro^JtStt, Jb56Lfc*m(ai«£fc|i2«JW±^t> 

&2 S *#< . l'^Wt:^/w^f-iSii#-5. 5eV»T 
w<DJ:5*:iE?L&A- HiSISt L-TfiJ:9{g; 



SfefcjEJLOSMtt*^ mtflO* ~106v/cm 
rom^TOPNffC, Hl0- 6 cm 2 /V- ffrT'fc 

•q ltje?l^a • <wyi«r»/art-att»i ttn, atria 

$ lit V > t> <£> 4> a» t>&M<D t> <£> Srilft UTffl 

[0 0 5 3] rO±p/«Cl?LaA-|&^S<D^J5g#!lE|-t 

WF3, 112, 19 7-§-|Hi8e«l?#l$) , **WT 
40 (*BWfF3. 1 8 9, 4 4 7#338«$ 

#HR) , W 5 ^/-*W# (#4tfg 37-16096 

fF3, 6 1 5, 40 2^^ PIIB3, 8 2 0, 9 8 
9#93»#, 5 4 2. 5 4 4#KiSB#, #^BS 

4 5-5 5 5 ^$8, PI51-10983 
B85 1-9 3 2 24 1^55-17105 -5§-k 

«U 1356-4148 g)5 5- 1 0 8 6 6 7t 

<ii$k. 1^55-156953 [356-3665 

so (*s#!fSB3, i8o, 7 2 9 «ntn< % mm 
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4, 2 7 8, 7 4 6 -S§-W*B«\ #P§BS 5 5 - 8 8 0 6 4 
15 5-8 8 0 6 5 ^<&#, (349-1055 
3 7^n, ^5 5-5 10 8 6^n, ^56-80 
0 5 1 135 6-88141 ^$8, 13 5 7 - 4 

5 5 4 5 ^§"k$SU 1354-112637 H§-<&$8> 13 5 5 

- 7 4 5 4 6 -§-4^8^#R8) , 7i= Uls*JT 5 

# l*H4MMB3, 6 1 5. 4 0 4*§-|B*fB», #^B85 
l-10 105tM, |4 6-3 7 1 2tM, 134 
7-2 5 3 3 6 -!§"k#U #MBg 54-53435 

1354-110536 1354-11992 
5«&«$#i(E0 , 7!)-^75^fft (#B4#fFjg 
3, 5 6 7, 4 5 0f^Slf, I3ff3. 1 8 0, 70 3 
^§-9!*fl«> I3jg3, 2 4 0, 5 9 7-5§-5H*ffl#. I3SS3, 

6 5 8, 5 2 0-§-9J*ffl#, I3S&4, 2 3 2, 1 0 3t5l 

m«, ram, 1 7 5. 9 6 1 wmm* mm*, 01 

2, 3 7 6-§-|H*fflS, #^BS4 9-3 5 7 0 2-§"&&> 
i39-275 7 7^», #gPS 5 5 - 1 4 4 2 5 0 
t&S, 156-1 1 9 1 3 2 *&8U 13 5 6 - 2 2 4 
3 7«^S, SfflflWJBl, 110. 5 18-§-WiW*^ 
#$) . T 5 / m&* /V n (*H#i<FS& 3 , 5 

2 6. 5 o i %-w®mm&m , 

(3I6BWWB 3 , 2 5 7. 2 0 3 ^S3*BS^K:GS^<a 
<D) , ^fy^7Vh7tyM» (#g|BB5 6-4 6 
2 3 4#&«t£#RR) , 7/Utv;yfll* (#MBg5 

4- 1 1 08 3 7^£r$g*?#H8) , t K7'/^* 
(#B4$rFfg3, 7 1 7, 4 6 2#ntt». 4#ggB354 

- 5 9 1 4 3 -§-4^ 135 5-5 2 06 3 -S^fU 13 5 

5- 5 2 06 4tm 135 5-4 6 7 6 0#<&$S, [3 
55-85495 -f§~k$8, 13 5 7 - 1 1350 ^§~&$B, 
1357-148749 -§-k$8, 2-311591 

M&m#m) , mmwQ 1-21 

0 3 6 3^Am. I3fg6 1-2 2 8 4 5 1 -5§-<&$8U 13 6 
1-1 4 6 4 2 #£:$a, 1361-72255 -(§-^$8, 13 
62-47646 -§-^$8, 1362-36674 €"&$8, 
H6 2-1 0 6 5 2 ^£$8, R6 2-30 25 5 
« v [rJ 6 0-9 3 4 5 5-§-^$g, PI 6 0 - 9 4 4 6 2 # 
160-1 74 74 9 #4*$8, 1360-1750 
5 2t&S§#I) , ->7fy^t* (*B4*f?*4. 
9 5 0. 9 5 0ti»f) , #yv-7^ MWP2- 
2 0 4 9 9 6 „ T= y (1#W2 

- 2 8 2 2 6 3 ^§-£$8) , ^ra^F 1-211399 ^ 

[00 54] SE?L*£A • ffimmvtt&i; LTtt-tfao 
KBg 63-295696 5-§^S«¥fc|B^Wt>0D) , ^ 

(*S4#ffFSE4, 12 7. 4 1 2-§-S»!*ffl : &. #B8Bg5 3 

- 2 7 0 3 3 -£-£$8, 1354-58445 -§-&$8, 13 5 
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4-149634 1354-64299 *&flU 

[355-79450 4§-k$8> 1355-144250 #4* 
$8> 1356-11913 2-5§-&$B > 1361-29555 
8-5§-<£$g, 136 1-9 8 3 5 3^S, 136 3-2 9 5 

6 9 5t&a^#i) > %&mt$EM7 ? -yft&mzm 

V^^ifetli. ifc^HWffJBS. 0 6 1, 5 6 9 

5, 0»J;ttf4, 4" -tf^ (N— (1— *"7**0 -N 
-7x^7 5 /) t7i=;K * fc1^il 5 F4 - 3 0 8 
io 6 8 8-§-^^fB^$tbTV^ h y 7i=/l/7?yi- 
y H4S307?-^-7 hM^jg^$tbfc4, 4', 
4" - by* (N— (3 

=/i/7 5 7) b y 7x^7; V^mif* r k#X'% 

^f!)7^ v^-fk^^flb, pSsi, pisic^ffl 

[0 0 5 5] ^Lt, rwlTL^A-^lSrMj^-f-S 
20 ^r^^hfe, LB«fe*f045f*I«)irScKJ:9«Btfk 

li, tefcfMIEttfcva*, iiai*5 nm~5 ^mtfcS. 

a* fctt 2 a^-hiO^ ft S -JB "Cfllfig $ ixT h t. ^ L, 

ASrSb»75«'Cfoo-C > 1 0 -10 S/ c mEi±0^^ 

ttfttltl4> §ft7xytM-7-^l¥8-i 
9 3 19 1 -5§~k$&KfS»£>-£7~ y -^7" 

t?<og?stt^- y y —/>7 5 yfy k y 

[0 0 5 6] ^ftT^li, |g3t^^<oS^<0 

ffiUTIi. 8 - t Kn^f^y y Xifc«©f|^ 

40 <D&m®mwm-?3bt> B ±iss - 1 Kn*->*/ y v 

^ (— ^»C8-*y y /— /u^fcH:8 -t Ko^7 

mz.t£hyx (s-^/y;-^) 7/^5.-$*.% 

[0 0 5 7] -t Lt v 3t-^r-y-v 5 T>'-^^«:i: LT 
fit, TE-«« C4] ~ [6] „ 
l{k5 3] 
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^xy^-^xy^ 



C±1E5$<K Arl, Ar2, Ar 3 , Ar5, A 

r e, A r 9 %r*mL\zm&iitz.\±mm$k<r>Ty- 

TfciK Ar* , Ar 7 , Ar^ 

[0 0 5 8] r^b-^S; [4] ~ [6] K&VZTV 



10* tz, ry — 

[0 0 5 9 
i: L-Cf*, 
[ft 5 4 ] 

-tau 



4* 

(4) 
C5) 
£6) 

uvSirtxii, 7i=kyl, t7f I'V 
i^g^a^tf <b*ts 0 ^l-c, rjib^ 

UTIt^fff jgc 1 ~ 1 0 ©T/l^/l-g, ^SiSc 




[00 60] of }C X ftff & LTtt» tt*M£fctf>/h;*^ 

(4eV^T) «*fi*ttft-fr**»J:tfr: 

/PS^J,,. y*-$rA<frfc % #±S&JB& 

1*1 0%it)7c#<-r5ii:^»*Lv\ *fc, P£&i 
fc> RVtiafR-l 0 nm~l „m, »tL<li50~2 

&3?i£j£tTiE?La;*Ji, &£V!&m\zi& 



[00 6 1] BIT, &ftt£Slg±K, WI/jEattTJl 

*U<lil 0~2 0 0 nm<BtSffi©B«SEfc.fcS«fc5fc., 

hfe, LB8fe9©*StKJ:9fT5ri:*-C 
4 uc < t^FoAft* e>X£*g*&£ «t 9 »<S6f s r £ :6s 

fc£9Jltt«tf, -#:fc«S*aSia«5 0~4 5 0t, M 
MlO^-lO-Jtorr.IfiiSO. 01-50 
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nm/fS\ S«iBS-5 0~3 0 0t, JgJ¥5nm~5 
u m©ffifflt?iiS:S«-t-5 r h iW* LV>. 
[0 0 6 2] jfcK, roJE7LSAS±{^3tSSrSSIt 

X£IS«ft, ^^y^, *t^V=i-fft, 

o*#ttffli»feWii-6ii:a»-c#S. tut, *&fc 
BMifta«LT*«EL*^«r#aii:!iST?#5. MM 

[0 0 6 3] £JLt©*^E LSt^WftiSli, -(S©JC£ 
P£S£- ©®±{CLT, 5~4 0 V<£>«E£EP 

©*ttfc4ofcB»o**S-4*A!»«MIB*ft5. -©» 

^ny^jfrfb^fea^fcs^tt&ofc&S: i o o o p 

£*fl?fr*a»fe***itt*©»«*: iooo P pm*i 

[0064] r © «fc 5 fc«*«©#l«bfr*9*#*fc» 
©TOBRUCH:, »tc«|jBtt«<, #^»§Sfe^S^ 
£ft, WfcJRft, /-v^/u^^ v^ft, 
ft, K«ft&if, fcS^tt£;fcfe^*r»***>*TfT 

ft&»»ft©*Tfcffl§£ftK:«fc5©as#*Li,>. * 
*UB-*-5©##*LW\ 

fc1-5©asg* l.^. si-b© J: 5 fcJHBMWFie** 



so 

[0065] s&icii, ^ntft-frwa^^tsftfrfsBi 

S*v-MMWb^-«K4ai»^Tf±, #f-£»»ftlc.fc!>» 
*H-S©##arcib*. r©#^»Sfttctt, «#fti: 
S»ftii3fc5„ r©5*>, *#ftf±, (A) 

n:&5fcgi • »*U *©&©m#©i$»J:o-C&©£ 
j££M'>$it**#-;&/i'«#ft J $\ (B) JMHMH- 

*©®WR-eia*tS*Sri:fcJ:oT» **Kfrft«©«! 
SriflHS8*-»*U ^©m©BI#©m«tfcJ:o-C&© 

(C) ***if©AJI*«r#aWfc'&*©«©±fc*T* 
-lirSriKJ:!), »IW-5*ftKJ:*- 

[00 6 6] 4fc, .hiaigSiftlco^-ctt, ( a) ft* 
»«r»*«fl:'fr«tlSrA*ifc«»©*M»»c % i@^J£3§£ 

<o&*w& ■ wrt-*ti**aam** < b ) ft$m§a 

rs^<b^£Aft7h^©^IRH;:«lb31^*£&ttSl! 

fcioT, *BMk-&«5©S*?ttS • afH-ftUMHMfe 
£3SfflL-Ct>«fcV\ r©«t5tcb-C, HEL*fC* 

so /£5>F$fiig>©SS[Sr 1 0 0 0 p p m^SStcM'J^ Lfc^BS 

fc-a**, *«Mbe-*wB© 5 *>©'>*< 1 1> i e©j^j* 

[0 0 6 7] ::t% &mt&#>m*J&f&.TZltib<K>m 
flMk-Mfctmic^S^STHMfcirbTftx a*, w© 

SrtS5gi-5Xmic*3V>T, ^oyv^©SaESr^^ii8 
Lfcfe©^, E££#fc£oTttH'fb££ttfc#ftfl2'g- 
[0 0 6 8] -a-fig;Lfcil^©^{b-g-«3«- 

^3t»S©^s-^5l3t##©{ST©*:# <e5H £&oT 
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X ^>C = CH-Ar'-Z + 



5? 

[0 0 6 9] cfl;, £©J:5fc<&jfcLfcit««>#MHb 

14, «»l^.tf^^y^{k^(D-&j*fc*S^rj4, TIE 
«t55] 

Z-A r'-Z 



C ^rC = C H - A r'- A r 



A r'-CH=C 



Ar' , Ar", X, YI4, l^-f ixfcT y -/w * ttSTMIfeli: LT, TIE 



C = CH-A r'-Z 



= CH-A r'-A r "-Z 



V = C-Ar , -Ar"-Ar'-C = C^ 
Y Z Z Y 

C*k Ar* , Ar", X, YJ4, V^-f *vt>7 y ★ [00 70] Sfc, T 5 ^{t^W^/£IC:}o^-Cl4, 
SSr^-fc ZI4, Anyy^t. ] -CSESixS TIE 

^ny^W, Bttfcr5**fc-6*«*Hc£**b [ft5 7] 

T^5„ ★ 

Z 

Ar + Ar*- N - At" 

Z - Ar- N - Ar- Z H 



N 



Ar' 



Ar' V /• 

^N-Ar-N-Ar-N N 

Ar" 



Ar" 
Ar* 



[5fc«K Ar, Ar' , Ar'*l4, V^iXtT y 



ttmmt u-c, TIE 

Hfc 5 8 ] 
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[5$*, Ar, Ar' , Ai"li, ^TtlhT V -/Pg 
B^ft^t, TSV&fl;^ B6«Jt-r5^-fl:^ 

Z - Ar— Z + 



[0.0 7 1] 3g>ers, frnkoteR&icji^xhT 

Mb 5 9] 

Ar'-N-Ar' 
I 

H 



At'-.N - Ar- N — Ar* 



Ar" 



I 

Ar' 



NHj- Ar 



- NHg 



Ar'— N, Ar"- N 



Ar*- N - Ar- N - Ar* 

I I. 



Ar' 



At' 



Ift6 0] 

Z - Ar- Z, Ar'- N, Ar"— N, 

Ar'— N — Ar — Z 
I 

Ar" 



[0 0 7 2] tfV7A'*l'^t&®<Dm&\Ct±, 




Xtt 





[0073] fl&WS^^feSrffiVN, &mimit'&®$:& « 



tt&VoftTftmih UlOOOpp m*8l, OppmEI 



[0 0 7 4] wOilijt^^n^ h^7 7-f-j£^*5V> 
Ttt. ^flltSWill^lCiiiffsKVT' (ffi^J ; 3 5 0-5 0 



t# S3 2002-1 7588S (P2002-1 7S88SA) 



(29) 



55 
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•5. *LT, tfeHWttK^«H«£8tt-?#Sfcfe, 

« 1 



[0 0 7 51 



5ttre-H 








mm 














-f * y y ;v 






#yx*u>y* 









|0 0 7 6] iSi!S^ovf^7 7-f-i£m B£ 
TilHa*«ft^«»j*#*|.«l» <n*1&®i<Dj£&Zft o R 

Hfcft-fr*»rati,TV*a. Lt, coWdvI- 
<^*&^-ro^i: LTtt, ^ * / -/U, T-fe h - h y /Hfe 

z*ii><ommk*.k<om&mm&m^ 

[00 7 7] Sfc, rroSig^^n^ 

V) ^^fflSrff (Ri) /j:ifetot©«rlv^r i: 
tf-e#5#, *^»**«H- (UV) £/Bv>fc##, ^ 

mit. mm. mm^om.^fy^tt, ftjaajtL-coD 

StrJSl»\ mmk LTT-tr h^h y /Ui£rffiV^7ti£ffi^ a 
(UV) S:fflv^J:5lc-t-5iia^-a:iS*3ST*fc5 0 :i 

-e. ±&^ELm*<oimt&®>sMfmmK mm 

/wfcStMi* * / -frkfck nm&mmztiaz-xnttt: 
n*\,\ *m®>*timi.t£'&. mm*^<#i'—?-\ l c 



20 [0 0 781 

GSiitMl) (3E?LaEA*J-»«)«3t) 
jE7L£Afl-i|s|-i: LT. Tiatc^-M, 4' , 4" - by 

(n— (m-byyu) -n-7i^7?;] by 

7i^7?y (£AT, MTDATAtKttS) £fi 
[ft 6 21 



30 



_ 9 _ 9 _ 9 _ 

CM, CH, 



[0 0 7 91 rt&fg3 0 0 5 y y s/ h^©H0P77^ 
4, 4* , 4" -M)3-h'HJ7i -JUT 5 > 
1. 0g, N- ( 3 - h y /U) -N-7i=^7 5V 

(T/ub-v >?^&m i. o gv MTk^K* y -7 A 3 g 

2fctWE» 1 . 0 g *1®X.tz&, ZtlKi?* 1-)\>*)Vi&* 
•>K2005yy 5 ' Wt-Sr^QxTiga? U 2 0 0tC*J 

SriStiiU •&®Sr^ftp<^wvcttttl Lfc. ^UT, n 
*«3SMTDATAil,^. i©^UMTDATA 
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5, »t Lt> N- (3-MJAO -N-7ai-A<T 

»ft«i#*a*^fc. i*ufe^tt*©«t'ictt, iooo 

~ 1 0 0 0 0 p pm05©ft'?S!gALTt>.5t>tf>t»k'5;i 
ijWWHLfc. offc, rco*»SSMTDATASr, # 
-hi&g3 9 0t\ 10-6torr©^CT, « 



55 



ixfc 1 0 0 0 p p mmfflttbSZk&Xffl bfc. 

[0 0 8 0] CKMI2] (£7Uiattm«>WI) 
3E?MIH8*m£ LT, TI2IC^1-N. N' -v>- (^7 
fvP-l-^/U) — N, N* -^7a=./U-4, 4' - 

[ft 6 3] 



* 10 



[0 0 8 1] fH®m3 0 0 5 y y y h/VOHoP77^ 
= l-3-Kt7*fy OMCftjjEttft) 2. 0 
g, N. N '— ^7i^l"<yv'^y (T/V K y y^tt 
tO 1. 0g, «*&«#y RfttHHl&l. Og 

SrJBx., £ ^^/u^/u*^-«> K2005yyy 
hA^SrJp^T, wtU£}£8?$-8\ 2 0 OtlC&^T, 8 

U efK^ft>^u>t?ttmLfc„ ^LT, a-*y 
SHU S*3lfil?&*0. 3 7g£#fc 0 KT, 
-3-Kt7^ i^yci^/fAnyyf^a^ N 

- {-Ty^/V- 1 — fyw) -N, N' -S?7i=*- 




sSSiV Z.frttm&<D*\C\±. 100 0~10000pp 
(D^mMNPD^— 2 0^ 10-6 tor 

irtcitj, 0. 3 1 g ©j5*Hfel!&*£#fc 0 KT> 

^-ftut) 1 0 0 0 p pm*lTfc5: k&mWls 

[0 0 8 2] 3 ) ( K-<* v f ©$J3g) 

K-tVW^tLT, TiS^i-4, 4* -f^ [2 
- {4- (N, N-y7i-/V75/) 7i=/H 
/W] tf7i=/P (EtT, DPAVB i i:B&ft:i-5 0 ) £ 

[ft 6 4] 



HC=CH 




[0 0 8 3] ft®&2 0 0 $ y y y h/WEOP77^ 

f 7i=/UjjN^*^^^-r/H. 9 g, 
N, N-v : 7^nyu-4-r $ y^^XT/Wxt K3. 
0 g SrJPx., $ blc, v 5 .* f-^;i/*aE->- K 5 0 $ y y 
v h^SrAo^T, rtricfltft ov>-?, riv&T* 

TSI^L/f^e), *y t-^b^rv-K (H^ft^ 

tfc§» 1 . 0 g Sr«&*w^-e/>*ro^o^fco 
8 oit%^ * y -^7k^ffi 5 o s y y y 



ife^Sr^!35IL^? wtlciO, Hfe«&*l. 6 g Sr 
fttt 0 rcD«tpJCLT#bix7tft^tco#, ffSIK^ 

fcS^irUT. 4- (N. N-^7i^) -4' - (p— 

*rtf>S&r±V>-fixfc 1 0 0 0 p p m*ffit?fcofc. 
[0 0 8 4] C»iiW4] «S7feW«WSit) 

LT, TfatC^i-4, 4' ' -f * (2, 2 
-5?7i=/Hfi/l') -p-^-7x=/U (WT> DP 
so VTPiB»t5, ) SrSSitUfco 
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Ift6 5] 



d 



[00 8 5] -^7i=/^n^^l/2 00gtl^ 
I&hy^/H 4 6 g£ s 1 2 0~1 3 0 < Ct£*S^-t\ 

8 l»nMPjR«# Lfc. S*£&ft£PU n ^rfy5 0 

0 5 V V y hMz£'9y t *>7—i'3 J/fcfrV\ 
S*L-C, ^£j£ft2 8 4 g£#fc 0 

t Kl 8 2 g &i^5vK*/W*=5r:>' h'lV y hMc^M 

3 . 5]) y h/W©7ktcSJfc#>£r&AU ^ nn*/W^ l 
y y h/WnT 3 Htttb Uito dix£$ ^v-WW 
^-M&Jg-fSi 6fe«&*20 6 g (HZ^6 2 

%) Z<D-7'X2^2 0 g -Sr, MtKt 1 H7tFn 

77V (ftftJMXSl) 5 0 5 y y ^ h r 
tvSr-^^v'^Ai. 2g*ttffh7tKo77y6 
5 5 y y y WnplC, 5 0t~6 Ot^^T, JSTL 

Um*fflMVtz 0 fr^ f*i®m3 0 0$.}) V y h/U© = 
OD7773C, l, 4 -v'T'n^-O-tf V4. Ogi 
^h!)7i=^*77>f>'/<7v , ^A0. 6 g t7kHf 
fl^W y •ff-jVT./^S. - * A t K y KSr 1 . 8 5 V V y 
h/K &£.XfT h7 t Kn77V20 0 5y!i7 b^Sr 

0~6 0 ±l5^y--t-/^MS:3 0 



A-HC=C 



P 



fco Sfe^3. 0g^#btufc o rtuSr*»igDPV 
TPtv>5. 

[0 0 8 6] rw*fflSSDPVTPSrii5Ji^^n^ h 

7 3i — yutf n ^•'O'-tf ><D «k 5 JStJSCfi-©^ ti y y 
^^M*^, y7i-;n^^-p-7n^f7 3 := 

#&aj$*bfc. £*i,e>T*Mb©«Hc|±, 1 000- 
1 0 0 0 0 p pmC0jg^-eiiALTI»^5fc©ASfe5^ t 
#WHLfc. ofK, r<o*fflSDPVTP2r, #-h 
1S3 3 0*C. 1 0-6 t o r r (O&tfr?. *f&®ZftM 

-r^<#^*s^-r5wtic,ttp. 2. ogoi&ss6fe*& 

*Sr#fc» WT, rtiSr#*DPVTP 

^Lfci:i5, ±Bo^>Mfcf4, i^-ftttiooop 
P m*^T'fo5 £ £ Lfc„ 

[0 0 8 7] CSGtMS] «67t*t^©SIJt) 
ftftU&b Lt, »Tfc!St#*^*-AKt, 9, 1 
0 - tf* (4- (2, 2-i^7^=./Hf=.yV<) 7s = 
/U) 7yf7tV («T> DPVDPANtB&l^ 
5 0 ) £§4agLfc 0 

Ufc6 6] 
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d 



C=CHBr 



PCOC^H 



OHD 



V-Br 



(32) 
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d 



Br 




Br + 



CA] 



MCI J <pPh J > 1 



[00 8 81 ^7i=;u/p^^y2 00g (0. 8 
mol) i:I9A/Kh!)if;H4 6g (lmol) 
£, 12 0-13 0^l£*3^T, 8ttmAfflMK#lfc. 
KJ£&?friPU n-^ty5 00 5!; , ;5'h/WCJ;t3 

8 4 g£#fc„ *^.*>'^^7 1 /V2 84 gt, 

P -yD*^yX7/lftKl8 2g (0. 9mol) 
fc^^/i^A^^Ki y h/Hcjg$¥U * x ) vJ* 
-t-^h^Kl 1 3 g5r, ISlHl^tT^S»c*3^ 

xnk.1t.. *<d'&, rn.tB.x- 8 mm&w&, 3. 5 y y y 

^tJCttJ, &M*206 g («Z^6 2%) £1*fc 0 
-3V^> TA*=*vmSfcT, v^Ai6. 3g (6 
6 9. 5 8mmol. X4. 5 e q) <D*r Y 7 t Kn 7 
7V5 00$yy S ' hA'JHMfc'K ±IE [A] 14 9. 
7g (4 4 6. 3 9mmol, X3. 0 e q) <T>7- V 7 
t Kn77>1 0 00 $yy s'f/U^jK^-f 1/5* 
flOx., 5 Ot>-6 O'CJcMBLfc,, RafclBMMBLT 
JKTLfc. jffiTi&T^ 6 CC~6 S^lCTSBtPflSJES 
$-Brfc (®) . 

[00 8 9] ±E®©fi£*«, SiJ^T/U^>^«ET. 
9, 10-^D*7>h7ty [B] 50. 5g (1 
4 8. 8 0 mm o 1 ) <DT h?t Kd77^10005 

y y y v^mm^. p«ic i 2 (pph3> 2 4. 2 g 

(5. 9 5mmol. XO. 0 4 e q) SrgsAP 




HC=*C 

o 



[ DPVDPAN ] 



TRSfftW y^^T/W5-!7A (f/l/xytfJ, l. Om 
o l/Dyh/V) 14. 9 5 y y y h/W (1 4. 8 8m 
mol, X 0. 1 e q) £JP;Lfc 0 %<0&. 5 0t~5 
5 X:\cx 4 *ra£j£ L-fc^, ^ w^±ISWS^Sr 2 0 
^5:^UTjSTLfc„ fiST^T^, eS'CJCTlS^f 
ffflafcS-frfc ((D) „ *3i^:6 0"CICT, «ET*««r 
ff<CV\ x h.7t Ko77>5 0 0 5 y y y b/K 7t 
bVlOO?!)^ 2 HHCTJWMJfcfrLfc. 5fc 

WH£T;&P&$g#^ ff«Alc J: 9 

H5ll:»i7i. Og, HZ3M26 8. rro* 

f&SSlD P V D P A N Z&mmfc? n ^ h ^ 7 7 W 

[A] ^&^S$*i,5J:5fctf<!SI<a*5C£L;fc 

[00 9 0] 
Ift6 7l 



5 




Br 



^ftfe^ffifcW + Ktt, 1 0 0 0 0-2 0 0 0 0 p pm 

IC, w<£*fi!SgDPVDPAN£, #-]-i&g3 8 0 
<C, 1 0-6 t o r r <0§kfc^Vm*ftffi+'<< #MW* 
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#$DPVDPANi^5. :©#iDPVDPAN 

5, ±93©*M*tt» V^-ftut 5 0 0 p pm^iffcS 

[00 9 1] CHJfe^Jl] g^^&Ki: LT, 2 5m 
mX 7 5mmX 1 . l mmCt'f X<Dtf? X&fc±.\Z % 
I TO XS^A^^lM K) ®g& lOOnm 

,UT/U^-MZX 5 #R5jSW»ifc# Lfcg, *E*T 5 # 

iBi»*u wtM y^n t^'^7v^='-/^-e5# 
raj8 ; g : a^t^fc#Lfc. oft, iK&aw****** mo. 
mmmw. (B*jt£&ffSD <os«*^-»c@£l 
fc, *fc, yt/^aicjstt 

Mt, jE?U£A*mfc LT, MIH#^MTDATAS:2 
OOmg, LT, *nE**NPD*:2 0 

Omg, JBjlfcttttJ: LT, M!B#?-^DPVTP£2 0 0 
mg. K-tfy^t LTtUfEDPAVB i £2 0 0 
mg. tt, TfSOhy^. (8-tKo 

*^r/yy-/W) («T, ALQ£B&#-T5 0 ) £2 
OOmgAh,, i*tb«r*#ffl*IM:-&*i:L7>u 
Ut6 8] 




[0 0 9 21 ol^T, SS^-y^— rt£ 1X1 0 _6 t 
o r rSTftELfci, MTDAT AcOAofcMIEJPiS 
*- h l-iim LT 3 6 0*C4 TjPHS L, 0 . 1 



(33) 

~0. 3 nm/g>tl?!5jtSS±l:lf LT 6 0 nm 
©MTDATAd>fe*5jE?LaAS«rl2»tfc. oflc, 
NPD©Aofc1fflEft>»#-MCii*LT, 2 6 0*0* 
trJPSRU M%i&&0. 1~0. 3 nm/g>T, 
AJI<a±lc, mm2 0 nm©NPDA^*5jE?LiSi 
«r*Kl*fc. DPVTPA9W*-bi:D 
PAVB lA9©#-h*HI*teaoJI!to«£tfT, Biff 
4 0 nm<0*l-£-3^fcJi (jg-g-Jttt, DPVTP :DPA 
VB i=4 0 : lS»Jt) feft/MBtlTb. * 

T, = y^*A (Al-Li) 

y^^AS«5n^%ro-a-^s^*, hmmubos* 

ffiick. L"CffiV\ ?&«l$<OX3gg 1 X 1 0-6 t o r r , 
^«iSS0. 5~1. 0nm/#W^#T|girL, MB 
150nmC^gS:^Lfc, Z<DJ: o fcLT^fetWi 
ftttELfHFlC. I TOSffiSrA 1 -L i 
SfcLT, 6 Vtf>mj££Pp;)pL, Sbtx* h«rfr<tofc 
»ftOJ«-«**#e,*ufc. OMttlSfi. TOP 
20 aE6VC3If$l. 2mA/cm2, »tl00c 
d/in2, ftftSMU. 2/U-* V/WTfcofc. 4 

fc, ro»?-^4omitt iooc d/m2 Kxtmim 
cpx-fe&mmwiz^zb, n&# 5 0 c d/m 2 
¥tt*ifet±5 0 0 oBMBBLh-efco/t. :otiE lih 
«fc tFifMMM|r«r« 2 JElcarj-. 

[0093] ofciM 2 ~ 7 ) ffneaii&Mic jsv^xaufi 

lt«l lc*jrt**^«j*i:i4-ttlKcS*^«j*i: Lfc 
tttt, 38fi«liFS»lcLT, *»EL*?-*:JIJ6U 
30 fISrLfc. r ft &^EL^©«/3J# J: 

[00 9 4] 
[SE2] 
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65 66 

m 2 * 



rtf 14. IM 




fifr 
CNPD) 


P 

(BPAVBI) 


CDPVTP) 


rata 

(ALO) 


100 cd/m 1 


1 






«sa 


s*a 


WSHfl • 


7 0 0 0 


2 


jhkb 




«ata 


***a 


«HSA 


5 0 0 0 


■ 3 






«aa 


s*a 




6 0 0 0 


4 




ma 


ttssa 


JMU& 




4 0 0 0 


5 


^$MSa 




ffiwa 


»»a 




3 5 0 0 


6 






nsta 


*a»a 




3 5 0 0 


7 






tssia 


***aa 


*«a. 


3 0 0 0 



[00 9 5] 20 iwo«fcfcJ:orfc»*JWE*»*aH-5ii:aJjSc<» » 



